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The Small Foundation 


On a single recent day the Ford Foundation announced grants totaling 
$500 million to increase faculty salaries and to improve medical education 
and practice. This is philanthropy on the grand scale, a scale so grand that 
the amount exceeds the combined capital resources of the two founda- 
tions next in order of size after the Ford Foundation 

Great wealth makes possible such a broadside attack and permits a foun 
dation to support a number of different efforts. A small foundation must 
necessarily use a different method making its resources effective, for 
trying to do on a small scale what the great foundations can do on a large 
scale might merely dissipate its resources and would certainly accomplish 
little that is distinctive. If it is to be a significant factor in the philanthropic 
picture, the small foundation must look about for a worth-while task on 
tok Peace 


prize of a quarter of a century ago was a dramatic illustration of the dis- 


which it will not duplicate the work of larger foundations. The 


tinctive use of relatively small resources and made the sponsoring Ameri- 
can Foundation known to many who otherwise would never have heard 
of it 

The American Foundation was established 1924 by the late Edward 
W. Bok with an endowment of $2 million to be used for charitable, scien- 
tific, literary, and educational purposes and to promote the welfare of man- 
kind. It has recently completed a study that is distinctive and has special 


significance for science: publication of a two-volume work entitled Medical 


Research: A Midcentury Survey. In preparation for 15 years, the report 
was given a ceremonial launching by the foundation on 15 November and 
was published the following day by Little, Brown and Company 

The theme of the report is that the best hope of solving major outstand- 
ing medical problems lies in fundamental research in the basic sciences. 
he first volume is a critical analysis of contemporary agencies interested 


in medical research. The second takes nine illustrative problems—for ex- 
ample, cancer, rheumatic conditions, and alcoholism—and examines the 
relationships between basic research and their eventual solutions 

Obviously such a work drew upon the resources of many organizations 
and had the assistance of many persons. Special help came from a consult- 
ing committee of 26 eminent scientists and clinicians. But the lion’s share 
of the credit for a well done job, the consultants say, belongs to Esther 
Everett Lape and her assistants on the American Foundation staff The 
consultants were enthusiastic in their praise for Miss Lape’s skill in organ- 
izing and interpreting, accuracy of reporting, and clarity of writing. 

The report is directed primarily to the medical practitioner, but it 1s 
also, as one critic wrote, “lucid enough for the layman and detailed enough 
for the scientist in the field.” Limited funds could have been used in other 
ways than to write such an impressive stock-taking and direction-pointing 
analysis as this report is. But certainly the impact on medical thinking and 
quite likely the contribution to the solution of major medical problems will 
be much greater than could have been achieved by an equal amount of 


meney spent in more customary and less imaginative ways. D. W. 
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Science and People 


Because I feel so deeply and so strongly 
concerning what I have to say on the sub- 
ject of science and people, I shall run the 
risk of being dully pedagogical and state 
my plan at once. First, I am going to ask 
what successes man has had in his various 
endeavors and inquire why science seems 
to bulk so large among these successes. 
I am going to recount some foolish ideas 
concerning science that have arisen partly 
because of its sucesses. I am going to con- 
trast these with a series of statements that 
seem to me more accurately to describe 
science and its relation to life. The main 
conclusion will be that science belongs to 
all the people, and that this fact presents 
the American Association for the Ad- 
vancement of Science with a great op- 
portunity and a great duty. 


Man’s Major Successes 


Think of the various major tasks to 
which men have, over the ages, ad- 
dressed themselves. They have sought 
food, warmth, shelter, and other guards 
against the physical assaults of nature. 
Each individual or group has also sought 
protection against attack from the rest 
of mankind. 

Men have tried to understand the 
physical universe. They have striven to 
apply this body of understanding to at- 
tain control of and to exploit this power 
over physical nature. 

Men have tried to understand organic 
nature—how it evolved, and how indi- 
vidual organisms reproduce, grow, and 
function. They have sought health of 
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body. They have tried to understand the 
nature of mind, of consciousness, of 
memory, of the learning process. They 
have endeavored to manage personal re- 
lationships within family groups, the vil- 
lage, the tribe, the state, the nation, and 
the world at large. They have attempted 
social and eventually political organiza- 
tion at all levels of inclusiveness and 
complexity, and ‘they have tried to un- 
derstand human behavior as it affects all 
these interrelationships. 

Men have created methods for owner- 
ship of property and have elaborated 
systems of customs and laws in an at- 
tempt to protect individuals and serve 
society. They have recorded history and 
have attempted to understand it. They 
have, at great cost and with high dedi- 
cation, tried to strike a balance between 
regulation and liberty. 

Men have sought to enrich life through 
development of the pictorial arts, litera- 
ture, music, drama, and the dance. They 
have created systems of logic and meta- 
physics and have tried to analyze the na- 
ture of knowledge and reality. They have 
formulated codes of esthetics and morals 
and have contemplated the purpose and 
meaning of life. 

In this vast and interrelated range of 
concerns and activities, where do the 
successes lie? What things have men 
really done well? 

Each man is entitled to his own an- 
swer, but my own reply would go as fol- 
lows. Probably the most conspicuous, the 
most universally recognized, and the most 
widely applied success lies in the under- 
standing and control of the forces of 
physical nature. Coupled with this, I 
would place the progress that has been 
made—even though it is.but a start—in 
the understanding of organic nature. 

But along with these two I would want 


to bracket, without attempting to suggest 
an order of importance, two other major 
successes. The first of this second pair of 
successes is to be found in the grandeur 
and practicality of the principles of per- 
sonal conduct that have been enunciated 
by the great religious leaders. I would 
suggest, for example, that the Ten Com- 
mandments, the Golden Rule, and the 
rest of Sermon on the Mount have the 
generality within their realms that New- 
ton’s laws of motion have in theirs, plus 
the fact that no religious Einstein has 
found it necessary to insert correction 
terms of higher order. 

The second further success that seems 
of major proportion is to be found in the 
degree to which life can be and has been 
enriched by the arts. Thus it is my own 
conviction that the poet has done a job 
that science must thoroughly respect, and 
perhaps should envy. 

In listing only these four major suc- 
cesses, some real unfairness may have 
been done to our social advances. Grant- 
ing all the confusions and troubles that 
greet us with each issue of the news- 
papers, it remains true that man has 
made great progress in sorting out his 
human relationships. The cry “Who goes 
home?” which still adjourns the House 
of Commons, reminds us that not too 
long ago members required armed escort 
to protect them from the brigands who 
lurked between Westminster and the 
City. The constitutional experience of 
the American republic is impressive evi- 
dence that society does not always blun- 
der. His Majesty’s loyal opposition—the 
difference between political opposition 
and treason—is the basic treaty of polit- 
ical life in widening areas of the world. 
If science has made great contributions 
to man’s well-being, the institution of 
contract has, in an unobtrusive way, 
made it possible. And it is deeply satis- 
fying to recall that the daily lives of most 
people are saved from Hobbes’ jungle by 
the presumption of good faith that in- 
fuses our relationships with one another 

To return to the four major successes, 
it seems interesting to note certain fea- 
tures that show how disparate they are 
The first success—that of the physical 
is in a field where logic and 
quantitative measurement are dominant. 


sciences 


The second—the dawning light of un- 
derstanding of animate nature—is far 
less advanced, and it involves factors that 
are certainly nonquantitative and may 
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well prove alogical. The third 


the per- 
fection of the codes of personal conduct 

is curiously and unhappily more a 
matter of theory than of practice. I be- 
lieve it was Chesterton who remarked that 
no one knows whether Christianity will 
work because no one has ever tried it. As 
an ex-mathematician, I would point out 
that one single clear exception proves 
that a presumptive general rule is incor- 
rect, and I would therefore say that 
Chesterton’s remark is characteristically 
vivid and interesting, but that it is false. 
The fourth success—man’s enrichment 
of his life through the arts—presents fea- 
tures that are baffling to a scientist. In- 
deed, I am not sure that the word success 
really applies here, for success connotes a 
bad start and good progress. But the arts, 
as a previous AAAS president has pointed 
out, seem to constitute an almost com- 
pletely nonaccumulative part of experi- 
ence. Rutherford had a great natural 
advantage over Faraday, and he overt 
Gilbert; with respect to electric phe- 
nomena, both theory and the techniques 
of experimentation kept advancing, and 
each step was built on top of the pre- 
ceding one. But Emily Dickinson had no 
advantage over Sappho. Each simply had 
words, the challenge of beauty, and the 
ineffable genius to condense, purify, and 
universalize experience. 


Success of Physical Science 


Of these four major successes, I believe 
it is rather clear that the most tangible 
and obvious is the success of physical 
science. And this is an instance in which 
success and danger are close companions, 
as they often are. I do not refer here te 
the danger that sci- 
ence has unleashed forces that can phys- 
ically 


ominous as it is 


destroy us. I refer to the more 
subtle danger that this success may mis- 
lead us concerning the real nature of sci- 
ence and its relationship to the rest of 
life and thus destroy something that is 
in the long run more important than a 
factory or a city, namely, our sense of 
value. 

What made possible the great success 
that the physical sciences have experi- 
enced, particularly during the last cen- 
tury and a half? The explanation ap- 
pears actually to be rather simple. Phys- 
ical nature, first of all, seems to be on the 
whole very loosely coupled. That is to 
say, excellently workable approximations 
result from studying physical nature bit 
by bit, two or three variables at a time, 
and treating these bits as isolated. Fur- 
thermore, a large number of the broadly 
applicable laws are, to useful approxima- 
tion, linear, if not directly in the relevant 
variables, then in nothing worse than their 
second time derivatives. And finally, a 
large fraction of physical phenomena 
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meteorology is sometimes an important 
exception) exhibit stability: perturba- 
tions tend to fade out, and great conse- 
quences do not result from very small 
causes. 

These three extremely convenient char- 
acteristics of physical nature bring it 
about that vast ranges of phenomena can 
be satisfactorily handled by linear alge- 
braic or differential equations, often in- 
volving only one or two dependent vari- 
ables; they also make the handling saf¢ 
in the sense that small errors are un- 
likely to propagate, go wild, and prove 
disastrous. Animate nature, on the other 
hand, highly 


presents complex and 


highly coupled systems—these are, in 


fact, dominant what 
we call organisms. It takes a lot of vari- 


ables to describe a man, or for that mat- 


characteristics of 


ter a virus; and you cannot often usefully 
study these variables two at a time. Ani- 
mate nature also exhibits very confusing 
instabilities, as students of history, the 
stock market, o1 genetic s are well aware. 

If the successes of physic al theory had 
remained limited to those highly useful 
but none the less essentially simple situa- 
tions covered by two variable equations 
such as Ohm’s law in electricity, or 
Hook’s law for elastic deformation, o1 
Boyle’s law for volume and pressure of 
gases, or even to the vastly greater range 
of dynamic phenomena that are so su- 
perbly summarized in Newton’s second 
law of motion, then it seems likely that 
mankind would have preserved a reason- 
able, take-it-or-leave-it attitude toward 
science. But two further things occurred. 

Physical science pushed on to much 
more subtle and more complicated realms 
of phenomena, particularly in astrophys- 
ics and in atomic and then nuclear phys- 
ics. And it kept on having successes. Sec- 
ond, physical science (and remember that 
nowadays it is not really useful to dis- 
criminate between physics and chemis- 
try) began to be applied more and more 
to certain limited sorts of problems of 
animate nature. Biochemistry, to take a 
very conspicuous example, began to deal 
successfully with phase after phase of the 
happenings within the individual cells of 
living creatures. 

At the same time, of course, scientific 
theories kept getting more and more 
complicated and technical. Not only 
were they generally formidable to the 
public at large—scientific experts them- 
selves had increasing difficulty in under- 
standing anything outside their own spe- 
cialties. 


Superstitions 


All this has tended to create a set of 
superstitions about science. These seem 
to be rather widely adopted by the pub- 
lic, and some of them even have adher- 





ents among scientists! These superstitions 
go something like this: 

Science is all-powerful. It can just do 
anything. If you doubt this, just look 
around and see what it has done. A pro- 
cedure known as “the scientific method” 
would in fact, if we only used it, solve 
all the problems of ex onomi 8, SOC iology, 
political science, esthetics, philosophy, 
and religion. And the reasen why science 
has been so successful, and the basis of 


confidence that it can go on to do any- 


thing whatsoever, is that science has 
somehow got the real low-down on na 
ture and life. It has found out how to 
capture absolute truth, exact fact, incon- 
trovertible evidence. Its statements are 


just “mathematically true,” and in the 


face of that, you had better be confident 
and respectful, even if you are confused 

But science (to continue the supersti 
tions) cannot be understood by ordinary 
folk. It is too technical, too abstruse, too 
special, and too different from ordinary 
thinking and ordinary experience. Ther 
is a special small priesthood of scientific 
practitioners; they know the secrets and 
they hold the power 

The scientific priests themselves are 


They 


mental 


wonderful but strange creatures. 


admittedly possess mysterious 
abilities; they are motivated by a strange 
and powerful code known as “the spirit 
of science,” one feature of which seems 
to be that scientists consider that they 
deserve very special treatment by society 

Now these are dangerous misconcep- 
tions about science, If they were wholly 
untrue, if they were total and complete 
nonsense, then one could confidently 
await the general recognition of their 
fraudulent nature. But there is just 
enough apparent and illusive evidence in 
favor of these statements to give them an 


unfortunate vitality. 


Alternative Statements 


Let me list as briefly as I can a set of 
alternative statements which I believe to 
be more reasonable and accurate. 

1) Science has impressively proved it- 
self to be a powerful way of dealing with 
certain aspects of our experience. These 
are, in general, the logical and quantita- 
tive aspects, and the method works su- 
perbly for linear and stable physical 
problems in two or three variables. The 
physical universe seems to be put to- 
gether in such a way that this scientific 
approach is exceedingly successful in 
producing a good, workable, initial de- 
scription. And with that kind of solid 
start, physical science can then safely 
proceed to elaborate more sophisticated 
theories. 

2) We simply do not yet know how 
far these methods, which have worked so 
well with physical nature, will be suc- 
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cessful in the world of living things. The 
successes to date are very impressive. 
One feature after another that previously 
seemed to fall in a special “vital” cate- 
gory has usefully yielded to biochemical 
or biophysical attack. But it is also the 
case that we have as yet made only a 
beginning. How far the logical-quantita- 
tive method will succeed here, one would 
be rash to forecast, although the pros- 
pects do indeed seem extremely prom- 
ising 

}) We have made small beginnings at 
extending the scientific method into the 
social sciences. Insofar as these fields can 
be dealt with in terms of measurable 
quantities, they seem to present closely 
intercoupled situations that can very sel- 
dom usefully be handled with two or 
three variables and that often require a 
whole hatful—for example, W. Leontief’s 
input-output analysis of the U.S. econ- 
omy deals with some 50 variables and 
regrets that it does not handle more. 
Science has, as yet, no really good way 
of coping with these multivariable but 
nonstatistical problems, although it is 
possible that ultrahigh-speed computers 
will inspire new sorts of mathematical 
procedures that will be successful in cases 
where the effects are too numerous to 
handle easily but not numerous enough 
or of suitable character to permit statis- 
tical treatment. If we try to avoid the 
many-variable aspect of the social sci- 
ences by using highly simplified models 
of few variables, then these models are 
often too artificial and oversimplified to 
be useful. The statistical approach, on 
the other hand, has recently exhibited— 
for example, in the stochastic models for 
learning—new potentialities in the field 
of human behavior. 

+) It is, incidentally, not at all neces- 
tech- 
niques of the physical sciences be forced 


sary that the particular analytic 


upon biological or social problems with 
the arrogant assumption that they can 
and should make unnecessary other types 
of insight and experience. During the re- 
cent war, an extremely useful collabora- 
tion was developed, known often as op- 
erations analysis, in which reasoning of 
a mathematical type was applied to cer- 
tain aspects of very complicated situa- 
tions, but with no expectation that judg- 
ment, experience, intuition, or a vague 
sort of general wisdom would be dis- 
placed or superseded—rather only that 
these would be aided by whatever partial 
light could be furnished by quantitative 
analysis. 

5) An important characteristic of sci- 
ence, which we must note in passing, is 
its incapacity to be impractical. The 
most far-reaching discoveries and the 
most widespread useful applications flow 
regularly out of ideas that initially seem 
abstract and even esoteric. These ideas 
arise out of the unguided and free ac- 
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tivity of men who are motivated by 
curiosity or who, even more generally, 
are thinking about scientific problems 
simply because they like to. The way in 
which apparently aimless curiosity stub- 
bornly refuses to be foolish and leads to 
important goals doubtless seems strange 
or even incredible to some persons. The 
eventual usefulness of the initially im- 
practical is widely held to be a very spe- 
cial feature of science, but I am not so 
sure of this. I think that apparent im- 
practicality is more generally important 
than we are inclined to suppose. 

6) Science presents the kind of chal- 
lenge that attracts to it young men and 
women who tend to have a rather high 
degree of a certain kind of intelligence. 
Since this particular kind of intelligence 
is relatively easy to recognize and meas- 
ure, and since many other types are 
subtle and illusive, even though perhaps 
more important, we tend to adopt this 
one type as the norm. In addition, this 
particular type of intelligence leads 
rather promptly to tangible results. These 
circumstances lead to the conclusion, 
which is then something of a tautology, 
that scientists are more intelligent than 
other people. This may or may not be 
true; more important, however, it may 
be neither true nor untrue in the sense 
that the attempted comparison is mean- 
ingless. 

7) However, despite their appearing 
to be so bright, scientists are not special 
creatures: they are people. Like lots of 
other people, they are good at their own 
tasks. Off their jobs they seem, as Shy- 
lock remarked in another connection, “to 
be fed with the same food, hurt with the 
same weapons, subject to the same dis- 
eases, healed by the same means, warmed 
and cooled by the same winter and sum- 
mer” as other men are. When you prick 
them, they do indeed bleed. 

A. V. Hill, while he was president of 
the British Association for the Advance- 
ment of Science, stated: ““Most scientists 
are quite ordinary folk, with ordinary 
human virtues, weaknesses, and emo- 
tions. A few of the most eminent ones 
indeed are people of superlative general 
ability, who could have done many things 
well; a few are freaks, with a freakish 
capacity and intuition in their special 
fields, but an extreme naiveté in general 
affairs. . . . The great majority of scien- 
tists are between these groups, with much 
the same distribution of moral and intel- 
lectual characteristics as other educated 
people.” 

8) One rather accidental fact has led 
many to think that scientists are strange 
and special, and this is the fact that sci- 
entists often use a strange and special lan- 
guage. Science does find it desirable to 
use very many technical words, and it 
has indeed developed, as a matter of sav- 
ing time, a sort of language of its own. 


This gives to science an external appear- 
ance of incomprehensibility that is very 
unfortunate. The public need not think 
itself stupid for failing intuitively to grasp 
all this technicality. Indeed, what has de- 
veloped is not so much a language as 
a series of very specialized dialects, each 
really understood only by its inventors 
“On faithful rings” is not a sociological 
discussion of marriage but an article in 
modern algebra. The “Two-body prob- 
lem for triton” is not mythology but phys- 
ics: a “folded tree” is not a botanical 
accident but a term in telephone switch- 
ing theory. 

9) If scientists are human, so also is 
SC iene e itself For example, SC ience does 
not deserve the reputation it has so 
widely gained of being based on absolute 
fact (whatever that is supposed to mean 
of being wholly objective, of being in- 
finitely precise, of being unchangeably 
permanent, of being philosophically ines- 
capable and unchallengeable. There seem 
still to be persons who think that science 
deals with certainty, whereas it is the 
case, of course, that it deals with proba- 
bilities. There seem still to be persons 
who think that science is the one activity 
that deals with truth, whereas it is the 
case, of course, that—to take a very sim 
ple example—‘‘the true length of a rod” 
is so clearly not obtainable by any scien 
tific procedure that, insofar as science is 
concerned, this “true length” remains a 
pleasant fiction. 

I could document this particular point 
at length, but will restrict myself to three 
quotations from the relatively mature 
fields of physics, astronomy, and mathe- 
matics. 

Edmund Whittaker said of theoretical 
physics: it is built around concep- 
tions; and the progress of the subject 
consists very largely in replacing these 
conceptions by other conceptions, which 
transcend or even contradict them.” 

Herbert Dingle, in his retiring address 
as president of the Royal Astronomical 
Society, said: “The universe ... is a 
hypothetical entity of which what we ob- 
ss 
cosmology we are again, like the philoso- 
phers of the Middle Ages, facing a world 
almost entirely unknown.” 

Alfred North Whitehead has stated: 


“While mathematics is a convenience in 


serve is an almost negligible part. 


relating certain types of order to our 
comprehension, it does not 


give us 
any account of their activity. ... When I 
was a young man,... I was taught science 


and mathematics by brilliant men; 
since the turn of the century I have lived 
to see every one of the basic assumptions 
of both set aside.” 

10) These quotations indicate that the 
ablest scientists themselves realize the 
postulational and provisional character of 
science. Perhaps not so widely recognized 
or accepted is the extent to which the 
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development of Western science, rather 
than constituting a uniquely inevitable 
pattern, has been influenced by the gen- 
eral nature of Greco-Judaic culture, in- 
cluding especially the standards, arising 
within that tradition, of what is interest- 
ing and important. 

Confronted by the totality of experi- 
ence, men select the features that seem 
interesting and important—and the cri- 
teria for interest and importance arise 
not just or even primarily within scien- 
tific thought, but rather within the entire 
cultural complex. One then seeks to find 
a way of ordcring this selected experi- 
ence so that the end result is acclaimed as 
satisfying and useful—again as judged 
within the total culture. This process has 
different possible beginnings and differ- 
ent possible procedures; so, of course, it 
has different possible end results. Clyde 
Kluckhohn has remarked, “What people 
perceive, and how they conceptualize 
their perceptions is overwhelmingly influ- 
enced by culture.” H. M. Tomlinson 
said, “We see things not as they are, but 
as we are.” 

If, for example, a culture almost 
wholly disregards physical suffering, con- 
siders the present life an unimportant 
episode, and places a very high premium 
on prolonged mystic contemplation, then 
this viewpoint regarding values does more 
than, for example, underemphasize mod- 
ern scientific medicine (using all these 
words in the Western sense). It produces 
something that is different in kind; I know 
of no criteria that justify calling one kind 
good and intelligent, and the other poor 
and ignorant. 

Chang Tung-San, a Chinese philoso- 
pher, has said: “Take Aristotelian logic, 
for example, which is evidently based on 
Greek grammar. The differences between 
Latin, French, English, and German 
grammatical form do not result in any 
difference between Aristotelian logic and 
their respective rules of reasoning, be- 
cause they belong to the same Indo- 
European linguistic family. Should this 
logic be applied to Chinese thought, how- 
ever, it will prove inappropriate. This 
fact shows that Aristotelian logic is based 
on the Western system of language. 
Therefore we should not follow Western 
logicians in taking for granted that their 
logic is the universal rule of human reas- 
oning.” 

If this general line of thought seems 
to you either interesting or improbable, 
I urge you to read some of the fascinat- 
ing papers of Benjamin Lee Whorf and 
of Dorothy D. Lee on the value systems 
and the conceptual implications of the 
languages of various American Indian 
tribes. Whorf, for example, points out 
that the Hopi Indian language “‘is seen to 
contain no words, grammatical forms, 
constructions or expressions that refer 
directly to what we call time, or to past, 


1258 


present, or future, or to enduring or last- 
ing, or to motion as kinematic rather than 
dynamic... . / At the same time the Hopi 
language is capable of accounting for and 
describing correctly, in a pragmatic or 
operational sense, all observable phe- 
nomena of the universe.” 

11) The ten 


comments 


preceding numbered 
concerning certain general 
characteristics of science all contribute, 
I believe, to a major conclusion—that 
science is a very human enterprise, col- 
ored by our general ideas, changeable as 
any human activity must be, various in 
its possible forms, and a common part of 
the lives of all men. 

Indeed, even the impressive methods 
that science has developed—methods 
which sometimes seem so formidable- 
are in no sense superhuman. They in- 
volve only improvement—great, to be 
sure—of procedures of observation and 
analysis that the human race has always 
used. In the appeal to evidence, science 
has taught us a great deal about objec- 
tivity and relevance, but, again, this is 
refinement of procedure, not invention 
of wholly new procedure. 

In short, every man is to some degree 
a scientist. It is misleading that a tiny 
fraction of the population is composed 
of individuals who possess a high degree 
of scientific skill, while most of the rest 
are indifferent or poor scientists. This 
creates the false impression that there is 
a difference in kind, when it is actually 
only one of degree. 

If, when a window sticks, you pound 
it unreasonably, or jerk so hard that you 
hurt your back, or just give up in igno- 
rant disgust, then you are being a poor 
scientist. If you look the situation over 
carefully to see what is really the matter 
—paint on the outside that needs cutting 
through, or a crooked position in the 
frame—then you are being a good scien- 
tist. 

Even primitive men were scientists, and 
in certain aspects of accurate and subtle 
observation and deduction it would prob- 
ably be hard to beat the ancient skilled 
hunter. 

Indeed, one important contrast be- 
tween the savage and the professor is 
simply that modern scientific methods 
make it possible to crystallize our experi- 
ence rapidly and reliably, whereas primi- 
tive science does this clumsily, slowly, 
and with much attendant error. But it 
is, after all, well to remember that ephe- 
drine is the active principle in an herb, 
Ma Huang, that has been empirically em- 
ployed by native Chinese physicians for 
some 5000 years. Certain African savages 
when they moved their villages did take 
with them to the new location some dirt 
from the floor of the old hut. Moreover, 
it is true that they said that they did this 
to avoid the anger of their gods who 
might not wish them to move, fooling 





them by continuing to live on some of 
the same ground. But the fact remains 
that by this process they brought to the 
new location the soil microorganisms that 
continued to give some degree of protec- 
tion from certain ailments. We quite 
properly honor Fleming and Florey, 
but Johannes de Sancto Paulo, a medical 
writer of the 12th century, did prescribe 
moldy bread for an inflamed abscess. 
“We are all scientists,” Thomas Huxley 
said, because “the method of scientific 
investigation is nothing but the expression 
of the necessary mode of working of the 
human mind.” 


Science as a Human Activity 


Let us now back away from the trees 
and look at the forest. Where have we 
arrived in this discussion? 

I have just listed 11 points that, in my 
judgment at least, fairly characterize sci- 
ence as a universal human activity. These 
comments do not support the concept of 
science as some sort of super creed, magi- 
cal and mysterious as it is all-powerful, 
arrogant from its successes, and avid to 
invade and conquer, one after another, 
all the fields of human activity and 
thought. This viewpoint does not justify 
the notion that science is so special as to 
be unique, as well as so curious as to be 
incomprehensible. This does not depict 
scientists as strange creatures who are in 
one sense so objective, judicial, and pre- 
cise as to be incredible, and in another 
sense so apart from life as to be selfish 
and sinister. This does not set up quan- 
titative analytic Western science as the 
only valid way in which man may ap- 
proach and interpret experience. 

On the contrary, these descriptive com- 
ments picture science as the servant of 
man, not his master; and as a friendly 
companion of art and of moral philoso- 
phy. This is a science that is the way it 
is because man wants it to be that way. 
It is a natural expression of both his 
curiosity and his faith. 

If the public could be brought to un- 
derstand and appreciate this position con- 
cerning science and scientists, I do not 
think that so many persons would harm 
this great enterprise of ours with a com- 
bination of mistrust, fear, and overestima- 
tion. I do not think that so many would 
treat scientists one-third of the time as 
amusing but beneficial eccentrics, one- 
third of the time as sorcerers, and one- 
third of the time as irresponsible rascals 
I do not think that so.many would view 
scientists as careless dabblers with danger, 
or as a selfish minority that, to quote a 
nationally syndicated columnist, “hold 
they are an extra special group not tied 
down by the obligations and rules under 
which the rest of us work. Hundreds of 
them are now bellyaching about the Op- 
penheimer verdict and saying it ruins 
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their morale and makes them hard to get. 
What goes with those birds?” Or consider 
another newspaper writer who opened 
one of his columns with the sentence, 
“We Americans have been confronted 
with an arrogant proposition that persons 
presuming to call themselves intellectuals, 
and particularly those who claim the title 
of scientist, are a superior cult entitled to 
deference or even homage from the com- 
mon man.” One of our greatest universi- 
ties takes a sound and courageous stand, 
and a newspaper writer complains, “Har- 
vard has a peculiar fondness nowadays 
for putting security and the safety of the 
nation second to their fancy ideas of im- 
portance.” If some speak out against the 
climate of fear resulting from the stupidi- 
ties and iniquities of what is misnamed 
as the security system—doubly misnamed 
since it is not a system and does not 
achieve security—then their protest is 
labeled, as it was by Eugene Lyons in 
the Saturday Evening Post, as “the mock- 
heroic posture of this close-knit band of 
Cassandras”; he insultingly. adds that 
these protesters do not themselves seem 
to have suffered, for “not one of them 
has as yet been muzzled, lynched, or de- 
nied his due royalties.” 

Anti-intellectual views such as these 
are widely expressed in those newspapers 
that combine a wide circulation with a 
narrow intellectual viewpoint, in some 
very popular national magazines, and 
even, one reports with shame, by highly 
placed persons in Washington. 


It is hardly necessary to argue, these 
days, that science is essential to the pub- 
lic. It is becoming equally true, as the 
support of science moves more and more 
to state and national sources, that the 
public is essential to science. The lack 
of general comprehension of science is 
thus dangerous both to science and to the 
public, these being interlocked aspects of 
the commen danger that scientists will 
not be given the freedom, the under- 
standing, and the support that are neces- 
sary for vigorous and imaginative devel- 
opment. It is, moreover, of equally grave 
importance that science understand itself. 

There are persons who are pessimistic 
concerning the prospects of materially 
improving the public understanding of 
science, and even the understanding that 
one branch of science has of the other 
branches. If one subscribes to the falsi- 
ties and exaggerations that I stated in 
the first part of this article, then he could 
properly be pessimistic. If, on the other 
hand, he accepts the broader, more lib- 
eral, more human and humane view that 
I have advanced here, then—or at least 
so it seems to me—he can be very optim- 
istic, 

When David Brewster, a century and 
a quarter ago, was one of the prime mov- 
ers in founding the British Association 
for the Advancement of Science, he said, 
“The principal objects of the Society 
would be to make the cultivators of sci- 
ence acquainted with each other, to 
stimulate one another to new exertions 


L. L. Thurstone and the 


Science of Human Behavior 


Louis Leon Thurstone was born in Chi- 
cago, Illinois, on 29 May 1887. He re- 
ceived his M.E. degree from Cornell Uni- 
versity in 1912 and his Ph.D. from the 
University of Chicago in 1917. In 1912 
he served as assistant to Thomas Edison. 
From 1912 to 1914 he was instructor in 
engineering at the University of Minne- 
sota. From 1915 to 1920 he rose from 
assistant to professor and department 
head at Carnegie Institute of Technol- 
ogy. He remained as department head 
until 1923, when he accepted a position 
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as psychologist with the Institute of Gov 
ernment Research in Washington, D.C. 
In 1924 he was appointed associate pro- 
fessor of psychology at the University of 
Chicago and in 1928 he was promoted 
to professor of psychology, a position that 
he held until his retirement in 1952. In 
1938 he was awarded the Charles F. Grey 
distinguished service professorship at the 
University of Chicago. During this year 
he also founded the Psychometric Lab- 
oratory. He served as its director until 
his retirement. He has held visiting pro- 


to bring the objects of science n._ ve be- 
fore the public eye and to take measures 
for advancing its interests and accelerat- 
ing its progress.” 

This is a challenge which our own 
Association has always sought to meet. It 
is a challeage which, at this moment in 
history, requires renewed zeal and ever- 
renewed patience. Speaking of the pres- 
ent-day scientist, J. Bronowski has said, 
“Outside his laboratory, his task is to 
educate us in what goes on inside it, and 
to give it a meaning for us. In a world 
in which statesmen as much as voters are 
ignorant of the simplest implications in 
science, this is a formidable responsibility 

[the scientist] has no other choice 
today but patiently to become a teacher, 
in a world in which distrust and prejudice 
are free. . . . There is no alternative to 
an informed public opinion: and that 
can exist only where scientists speak to 
voters and voters accept their responsi- 
bility, which is to listen, to weigh, and 
then to make their own choice.” 

If, as I believe, the sciences and the 
arts are lively and noncompetitive part- 
ners in the business of life, it is appro- 
priate that we close, not with a scientist, 
but with a great artist. “Our privacy,” 
Faulkner says, “has been slowly and 
steadily and increasingly invaded until 
now our very dream of civilization is in 
danger. Who will save us but the scien 
tist and the humanitarian. Yes, the hu- 
manitarian in science, and the scientist 
in the humanity of man.” 


fessorships in several European universi- 
ties. After his retirement from the Uni- 
versity of Chicago, he moved his Psycho- 
metric Laboratory to the University of 
North Carolina, where he continued his 
research and publication. 

Thurstone was the leading figure in 
the organization of the Psychometric So- 
ciety in 1935 and the establishment of 
Psychometrika, which was first published 
in 1936. He was a member of numerous 
scientific societies and held high offices 
in many of them, including the presi- 
dency of the American Psychological As- 
sociation in 1933. His contributions to 
science are recorded in numerous pub- 
lished articles and in many monographs 
and _ books. 

It is said that a scientist may count his 
life a success if he advances but a little 
the frontiers of knowledge in his own dis- 
cipline. Louis Leon Thurstone did much 
more. He explored, charted, and culti- 
vated vast new domains. Early in his 
career he recognized that there can be 
no true science without measurement. 
Beginning with the classical psychophys- 
ical methods, he developed psychological 
scaling techniques and applied them to 
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the measurement of attitudes. Among his 


contributions in this area are the law of 
comparative judgment and the successive 
intervals technique. His work on absolute 
scaling stands as a classic whose vast po- 
tentialities for the assessment of mental 
development still remain to be fully ex- 
ploited. 

Perhaps his outstanding contributions 
arose from his recognition that neither 
psychology nor any other science can ad- 
vance very far if the primary variables 
of the discipline are not specified first. 
Beginning with the pioneer work of 
Charles 
many 


made 
contributions to the 
theory and practice of multiple factor 
analysis, whose fundamental role in psy- 


Spearman, Thurstone 


important 


chology, he emphasized repeatedly, is to 
define the variables of human behavior 
The centroid method that he developed 
has been by far the most widely used 
computational technique in factor analy- 
sis. The concept of simple structure in 
factor analysis, as a basis for finding in 
Thur- 
stone’s contribution. In spite of the early 


variant solutions, was uniquely 


opposition to the concept by some of the 
more conventional mathematical statis- 
ticians, both theoretical and _ practical 
considerations through the years have 
demonstrated the fundamental impor- 
tance of the concept. In recent years 
more rigorous analytic procedures have 
been developed for rotating an arbitrary 
factor matrix to simple structure. Indeed, 
one of Thurstone’s most recent contribu- 
tions is a technique of rotation that ap- 
pears to be amenable to the more formal 
and analytic mathematical methods. 

His notion of second order general fac- 
tors permitted a rapprochement between 
his own emphasis on common factors and 
Spearman’s concept of a general factor 
of intelligence. His preference for gen- 
eralized oblique rotational procedures 
and his techniques for deriving first order 
general factors from second order gen- 
eral factors have far-reaching implica- 
tions for the unification and generaliza- 
tion of major existing factor theories, 
which even today appear not to be fully 
appreciated. 

To imply that Thurstone won all the 
engagements in the crucial issues of fac- 
tor analysis theory and technique is not 
quite correct. The problem of commu- 
nalities in factor analysis still remains a 
lively issue. But Thurstone kept the spot- 
light trained on this controversal problem 
and made major contributions toward its 
eventual solution. In any case, he was 
always generous to those who disagreed 
with him on the communality question 
provided that they were even moderately 


Genius begins great works, labor alone finishes them. 


1260 


well-informed on the technical and theo- 
rectical issues involved. 

Although the major part of Thur- 
stone’s efforts were concerned with the 
fundamental problems of measurement 
and identification of the variables in a 
discipline that was sadly lacking in both, 
he also made important contributions in 
more specialized Among these 
were his efforts to quantify and ration- 


areas. 


alize theoretical and experimental ap- 
proaches to the problems of learning and 
motivation. 

Notwithstanding Thurstone’s _ basi 
contributions to science in general and 
psychology in particular, he was in no 
sense an ivory-tower psychologist. In a 
very real sense, his major contributions 
consisted of bringing psychology out of 
the ivory tower. He often remarked that 
it was the sterility of classical psycho- 
physics that led him to work on the 
measurement of attitudes of ordinary 
human beings in real-life situations. This, 
in turn, motivated the development of 
his measurement and scaling theories and 
techniques. 

He demonstrated repeatedly through- 
out his scientific career that productive 
and useful basic research comes from at- 
tempts to solve the problems of real 
people in a real world. For him, the 
dichotomy of pure versus applied psy- 
chology did not exist. Once, in his pres- 
ence, a well-known person was referred 
to as an industrial psychologist. He re- 
marked, a little impatiently, “There is 
no such thing as ‘industrial psychology.’ ” 
He had little respect for the conventional 
rubrics of psychology. For him, consider- 
ations of scientific rationale and method- 
ology were of prime importance. It was 
also of prime importance that the prob- 
lems come from life itself, but it was not 
scientifically relevant whether the prob- 
lems came from industry, a military es- 
tablishment, the clinic, the school room, 
or the college campus. The numerous 
psychological instruments that he devel- 
oped for the evaluation of special apti- 
tudes, primary mental abilities, and vari- 
ous aspects of temperament are merely 
the natural outgrowth of his basic re- 
search in measurement and in the identi- 
fication of primary variables; they justify 
his unwillingness to dichotomize scientific 
activity into pure and applied. 

Even though Thurstone had a great 
respect for the role of mathematics in 
scientific research, it was always clear 
that he regarded both mathematics and 
statistics as nothing more than useful and 
faithful servants. Under no circumstances 
would he tolerate the slightest evidence 
of insubordination on their part. Some 





have protested that his formulations 


might be modified to fit existing models. 


Thurstone entertained no compromise for 


such proposals. If the servant could not 
solve the problem, the master must im- 
provise as best he could until such time 
as the servant could develop adequate 
proficiency for the task at hand. But 
Thurstone would not hesitate to over- 
simplify a problem for the sake of reach- 
ing a practical solution. He insisted that 
a major principle of scientific method 
not only permits but insists on the over- 
simplification of hypotheses as a_ basis 
for parsimonious description and predic- 
tion. 

Although Thurstone was willing to go 
to considerable lengths to oversimplify 
his hypotheses, he was always scrupulous 
in avoiding falsification or unfair selec- 
tion of the experimental data for testing 
the hypotheses. In fact, even though he 
was generous with those who disagreed 
with him on points of theory, method 
ology, and interpretation, he had no time 
whatever for those who were lax in theit 
selection of data or for those who might 
suggest any laxness in this respect on his 
part. 

Thurstone was 


consistently patient 


with and tolerant toward those who 
showed a genuine interest in the devel- 
opment of psychology as a quantitative 
rational science. He had a rare knack 
for putiing at ease students who were 
shy or had difficulty in communicating 
their ideas. He would listen carefully in 
the hope of discovering students with 
ideas, and he was generous in his encour- 
agement of anything that had the remot- 
est resemblance to a novel or productive 
suggestion. His own style in lecture, dis- 
cussion, and writing was clear, lucid, and 
unambiguous, but he made no pretense 
of being a flowery speaker or writer. In 
fact, he had a great facility for penetrat- 
ing highly technical jargon or beautifully 
written prose to discover whether it cov- 
ered up a dearth of ideas. For those who 
concealed a lack of ideas with an impos- 
ing verbal facade he had neither patience 
nor generosity. 

When Louis Leon Thurstone died on 
30 September 1955 at the age of 68, his 
contributions left psychology a far more 
respectable science than it was when he 
entered it; but equally important, he also 
left many well-marked signposts pointing 
out the directions of further research that 
will continue to advance the development 
of psychology as a quantitative rational 
science. 

Pau Horst 
Department of Psychology, 
University of Washington, Seattle 
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News of Science 


Ford Aid to Education 


The following statement was issued 
by President Arthur S. Adams of the 
American Council on Education con- 
cerning the announcement of the Ford 
Foundation that it will make grants 
totaling $500 million to increase faculty 
salaries in 615 private colleges and uni- 
versities, to improve and expand serv- 
ices in 3500 privately supported hos- 
pitals, and to strengthen instruction in 
privately supported medical schools. 

“The Ford Foundation has made De- 


cember 12, 1955 a historic date both for 


higher education and for American phil- 
anthropy. The grants are of sufficient 
size to become a very real force in im- 
proving the level of compensation for 
college faculties and hence the quality 
of instruction in private institutions of 
higher learning across the country. Even 
more important is the fact that the 
trustees of the Foundation have _per- 
ceived a fundamental need and have 
moved to meet it by supporting the nor- 
mal operations of existing colleges and 
universities. Now that the Ford Foun- 
dation has so dramatically led the way, 
we can confidently expect that other 
donors will to an increasing degree help, 
in the words of Henry Ford II, ‘to 
strengthen American education at its 
base—the quality of teaching.’ ” 


AAAS 50-year Members 


The following AAAS members were 
elected as 50-year members during the 
association’s annual meeting in Atlanta, 
Ga. 

Section A—Mathematics: William C. 
Brenke, Charles O. Gunther, Egbert J. 
Miles 

Section B—Physics: Henry M. Brock, 
Elizabeth R. Laird, A. Hoyt Taylor. 

Section C-—Chemistry: Howard B. 
Bishop, William Hamlin Cady, Ben- 
jamin S. Merigold, James A. Newlands, 
Frederick W. Schwartz, William Gabb 
Smeaton, Michael Xavier Sullivan, Ed- 
gar Theodore Wherry. 

Section E-Geology and Geography: 
Eliot Blackwelder, J Harlan Bretz, Fred- 
erick A. Camp. 

Section F-Zoological Sciences: Cor- 
nelius Betten, Webster Chester, Gideon 
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S. Dodds, Louis Hussakof, Albert Hazen 
Wright. 

Section G—Botanical Sciences: Mintin 
A. Chrysler, Claude Wilbur Edgerton, 
Roland M. Harper, Raymond J. Pool, 
Laetitia Morris Snow. 

Section H—Anthropology: William K. 
Gregory, Lawrence Waters Jenkins. 

Section N—Medical Sciences: George 
Baehr, Israel Simon Kleiner, Warren H. 
Lewis, Arthur N. Tasker, Frederick H. 
Verhoeff. 

No section affiliation: Walter K. Ga- 
nong. 


AAAS Socio-Psychological Prize 


Yehudi A. Cohen of the department 
of psychiatry, Albert Einstein College of 
Medicine, is the first recipient of the 
AAAS $1000 Socio-Psychological prize 
The award was announced on 28 Dex 
during the AAAS annual meeting in At- 
lanta, Ga. 

Cohen’s entry was entitled “Food and 
its vicissitudes: a cross-cultural study of 
sharing and nonsharing in 60 folk so- 
cieties.” Cohen examined and confirmed 
the hypothesis that in those societies in 
which infants and young children are 
fed whenever they cry for food, or ask 
for food, the adult members of the so- 
ciety will share their food and wealth 
with other persons. Conversely, in so- 
cieties in which infants and young chil- 
dren are fed only on a fixed schedule, or 
in which there is restraint or deprivation 
with respect to food, the adults will not 
share their food or wealth with others. 

Of course, there were subsidiary hypo- 
theses and other variables, dealing, for 
example, with the social and geographic 
distances separating members of the so- 
ciety. Nevertheless, Cohen found that 
the hypotheses he was testing were con- 
firmed by the reports of the 60 folk so 
cieties on which he was able to secure 
adequate reports. 


AAAS Theobald Smith Award 


ROBERT A. Goop, American Legion 
heart research professor at the Univer- 
sity of Minnesota Medical School, re- 
ceived the Theobald Smith award of the 


AAAS during the association’s meeting 


in Atlanta, Ga., 26—31 Dec. Good. who 
was a Markle Foundation scholar in med- 
ical sciences from 1950 to 1955, has con- 
ducted research in the following areas: 
natural and acquired resistance to gram- 
negative endotoxins; 
emias and 


gammaglobulin- 
hypergammaglobulinemias; 
rheumatic fever; acute-phase reactions; 
immunology and hypersensitivity reac- 
tions; and hematology. 


Science Reprint Prices Increased 


Owing to the larger page size of the 
new format of Science, there will be a 
slight increase in the price of reprints be- 
ginning with the issue of 6 January 1956. 
Authors and institutions who send pay- 
ment before receiving a reprint order 
blank or a bill from Business Press should 
inform themselves of the new prices. 


Encouraging Scientific Talent 


One hundred thousand new scholar- 
ships are needed immediately to con- 
serve the nation’s intellectual resources 
at the 18-year-old level, according to a 
report made public on 11 Dec. by the 
College Entrance Examination 
In addition, the report said, there is 


soard. 


urgent need for a revitalized program 
of guidance to insure that another 100,- 
000 high-school graduates of superior 
ability acquire the desire for advanced 
education that they now lack 

Entitled Encouraging Scientific Tal- 
ent, the report was prepared by Charles 
C. Cole, Jr., assistant dean of Columbia 
College, with the assistance of several 
education specialists. The report, and 
the study preceding it, were commis- 
sioned by the College Entrance Exami- 
nation Board. Some of the background 
studies were supported by the National 
Science Foundation. 

Insufficient financial backing and lack 
of motivation to attend college are given 
by the report as the chief reasons why 
each year 200,000 American high-school 
graduates in the upper 30 percent 
bracket of ability are lost to the colleges 
The 400-page survey shows that this loss 
of talent is especially serious in the light 
of today’s shortage of scentists and engi- 
neers. 

To reach his findings, Cole engaged 
the Educational Testing Service to con- 
duct research on the vocational aspira- 
tions and college and financial plans of 
talented high-school graduates of 1955 
A random sample of 32,750 graduates, 
or 2.6 percent of the public school seniors 
in the nation, was used, and these were 
Then, 
questionnaires were filled out by the 
students scoring in the top 30 percent 


administered an aptitude test 


on the test. From the questionnaires 
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came not only the important fact that 
200,000 students of college ability did 
not intend to enroll in colleges during 
the present academic year, but also a 
body of other data as well. 


Edison Foundation Awards 


"The Thomas Alva Edison Foundation 
inaugurated its presentation of annual 
awards to encourage more wholesome 
influences for youth in the mass media 
at a dinner that was held on 13 Dec. at 
the Waldorf-Astoria Hotel, New York. 
Awards that were given for encouraging 
the interest of young people in science 
and in scientific and engineering careers 
were as follows: the best science film for 
youth, The African Lion, Disney Studios; 
the best science television program for 
youth, Mr. Wizard, Don Herbert of the 
National Broadcasting Company; and 
the best science radio program for youth, 
Adventures in Science, Watson Davis of 
Science Service. 

Two other awards that relate to sci- 
ence were the one that was given for the 
best children’s film, the Swedish film 
The Great Adventure, and the special 
citation that was made to the American 
Broadcasting Company for outstanding 
work in drawing public attention to the 
shortage of scientists and engineers. 


News Briefs 


® The U. S. Food and Drug Administra- 
tion has granted permission for the use 
of Aureomycin as a preservative for un- 
cooked poultry. This is the first time use 
of an antibiotic has been permitted on a 
food. Approval was given when no more 
than seven parts per million of Aureo- 
mycin remain on treated uncooked poul- 
try. The decision to allow this amount 
of residue was based on evidence thi’ 
cooking of poultry destroys this concer - 
tration of the antibiotic. 


® The first technological research center 
in Colombia has been established in 
Bogoté with the aim of broadening the 
nation’s economic structure. The center 
was set up by the Agricultural Industrial 
and Mining Credit Bank of Colombia, 
with the aid of Armour Research Foun- 
dation of Illinois Institute of Technology. 


® Dag Hammarskjold, Secretary-General 
of the United Nations, on 8 Dec. sent 
to President Eisenhower a copy of the 
first of the 16 volumes of the Proceedings 
of the International Conference on the 
Peaceful Uses of Atomic Energy to arrive 
from the printers. He has likewise sent 
a copy to Homi J. Bhabha of India. This 
first volume to be published is vol. 3 on 
power reactors. 
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® The Soviet Union has legalized abor- 
tion for the first time in almost 20 years, 
according to an announcement on 30 
Nov. in the government newspaper 
Izestia. There has been a new annual 
population increase of 3 million persons 
that has more than offset the wartime 
depopulation. 

Abortion in the Soviet Union has had 
a varied history. Between the Bolshevik 
Revolution and 1936, abortion was freely 
practiced, especially in major cities. 
With the onset of a more conservative 
trend, a legal ban was rigidly enforced. 
At present, it is felt that the govern- 
ment’s drive to increase the birth rate 
through bachelor’s taxes, family allot- 
ments, and other devices has met with 
success. 


Scientists in the News 


EDGAR S. MCFADDEN, agronomist at 
Texas A & M Agricultural Experiment 
Station, was awarded the John Scott 
medal for his origination and develop- 
ment of the first rust-resistant bread 
wheat. The award is administered by the 
Philadelphia Board of Directors of City 
Trusts and is given to “ingenious men 
and women who make useful inven- 
tions.” 

It has been stated that because of 
McFadden’s work, 25 million people are 
eating who otherwise would be dead or 
dying of starvation and that during the 
war years he saved American farmers 
an estimated 400 million dollars. Mc- 
Fadden received the medal, accom- 
panied by a premium of $1000, on 27 
Dec. during the AAAS annual meeting 
in Atlanta, Ga. Presentation was made 
at the close of the general symposium on 
Atomic Energy and Agriculture. 


EDMUND W. SINNOTT, dean of the Yale 
University Graduate School and presi- 
dent of the AAAS in 1948, will retire on 
30 June. Sinnott, a scientist, educator, 
and author, is a specialist in botany. In 
recent years he has become widely 
known for his attempts to synthesize the 
results of scientific research and religious 
thought into a unified philosophy, a phil- 
osophy that evaluates the role and re- 
sponsibilitics of scientists in modern life. 

Sinnott is a graduate of Harvard Uni- 
versity. He joined the Yale faculty in 
1940 as Sterling professor of botany and 
chairman of the university’s botany de- 
partment. Five years later he became 
the first director of the university’s Di- 
vision of the Sciences, and at the same 
time assumed the post of director of the 
Sheffield Scientific School. Despite his 
heavy administrative load, he has con- 
tinued to conduct research and to hold 
a limited teaching schedule. 

Sinnott received his Harvard degrees 





in 1908, 1910, and 1913. From 1908 to 
1912 he was Austin teaching fellow and 
assistant in botany at Harvard, and for 
the next 2 years he served as instructor 
in the Harvard Forestry School. 

From 1915 to 1928 he was a member 
of the faculty of Connecticut Agricul- 
tural College, serving as professor of 
botany and genetics, after which he 
moved to Barnard College as professor 
of botany. He joined the Columbia Uni- 
versity faculty in 1939, the year before 
he went to Yale. 

Sinnott, in addition to his long con- 
nection with the AAAS, is a member of 
the National Academy of Sciences, Phi 
Beta Kappa, Sigma Xi, Amcrican Phil- 
osophical Society, and the American 
Academy of Arts and Sciences. He was 
president in 1945 of the American So- 
ciety of Naturalists, and in 1937 he was 
president of the Botanical Society of 
America. He also served on the Board 
of Managers of the New York Botanical 
Gardens from 1933 to 1940, and from 
1926 to 1932 was editor-in-chief of the 
American Journal of Botany. 


ALLEN 0. GAMBLE has been appointed 
project director of the National Register 
of Scientific and Technical Personnel 
in the National Science Foundation. For 
the past 9 years Gamble has been with 
the National Advisory Committee for 
Aeronautics, where he directed the re- 
cruitment, examination, training, and 
performance-reporting programs of the 


NACA. 


ROBERT R. WILLIAMS, chairman of the 
Williams-Waterman Fund for the Com- 
bat of Dietary Diseases, Research Cor- 
poration, New York, received the annual 
William Procter prize for scientific 
achievement on 29 Dec. during the AAAS 
meeting in Atlanta, Ga. The $1000 
award, which is administered by the 
Scientific Reseach Society of America, 
was presented to Williams immediately 
after he had delivered an address at the 
AAAS general session that was sponsored 
by RESA. He spoke on “Chemistry as a 
supplement to agriculture in meeting 
world food problems.” 


FREDERICK BELLINGFR, chicf of the 
chemical services division of the En- 
neering Experiment Station at Georgia 
Institute of Technology, has been se- 
lected by the United Nations to serve as 
an adviser to the Egyptian Government 
in the establishment of an industrial re- 
search program under a project arranged 


by UNESCO. 


RUSSELL F. MILLER, former research 
assistant at the University of Wisconsin, 
has been appointed associate professor 
of biochemistry at Virginia Polytechnic 
Institute. 
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HERBERT H. KENT, former chief of the 
physical medicine and rehabilitation de- 
partment of the Veterans Administration 
Hospital in Indianapolis, Ind., has been 
appointed associate professor of physical 
medicine at the University of Oklahoma 
School of Medicine, where he will! teach 
in the new physical therapy school. 


LEONID A. UMANSKY, manager of engi- 
neering for the industrial engineering 
department of the General Electric Co., 
Schenectady, N.Y., has been awarded 
the 1955 Edison medal, which is admin- 
istered by the American Institute of 
Electrical Engineers. The award will be 
presented on 31 Jan. at a special session 
of the 5-day winter general meeting of 
the institute in the Hotel Statler, New 
York. 


WALTER A. MACNAIR, vice president in 
charge of research of the Sandia Corpo- 
ration, Albuquerque, N.M., became a 
vice president of Bell Telephone Labo- 
ratories on 1 Dec. He will be in charge 
of switching and transmission develop- 
ment, succeeding GORDON N. THAYER, 
who was recently named chief engineer 
for the American Telephone and Tele- 
graph Company. 


WILLIAM H. HEADLEE, professor of 
parasitic diseases at the Indiana Univer- 
sity School of Medicine, has returned 
from Thailand where he served for 2 
years as adviser to the Thai Department 
of Health on a program for the control 
of intestinal parasitic diseases. He was a 
member of the public health staff of 
the U.S. Operations Mission to Thailand 
(International Cooperation Administra- 
tion) to which he was assigned through 
the Division of International Health of 
the U.S. Public Health Service. 


GEORGE J]. WISCHNER, director of re- 
search in the Training Methods Division 
of the Human Resources Research Office 
in Washington, D.C., has been named 
professor of psychology at the University 
of Pittsburgh, where he will expand 
and coordinate the graduate program in 
clinical psychology. In addition to his 
appointment as professor, he will be 
chairman of the clinical training com- 
mittee in the college. 

Wischner will head the training pro- 
gram for 40 to 50 graduate students in 
clinical psychology. This is a 4-year plan 
under which students serve internships 
with various organizations in the Pitts- 
burgh area. They serve in Veterans Ad- 
ministration hospitals, the Western Peni- 
tentiary, the Pittsburgh Psychiatric Insti- 
tute, the Staunton Clinic, the Pittsburgh 
Child Guidance Center, and in the psy- 
chology department’s own clinics. In 
these internships, which are in addition 
to regular classwork and research, the 
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students work with patients under super- 
vision of the clinical psychology and 
medical staffs of the cooperating organ- 
izations. 

Other appointments in the university’s 
psychology department include two new 
associate professors: JOSEPH HERRING- 
TON, former assistant chief psychologist 
for the Leech Farm Veterans Adminis- 
tration Hospital, and JOHN REAGAN 
BARRY, who for 4 years has been psy- 
chologist for the U.S. Air Force School 
of Aviation Medicine, Randolph Field. 

FRANCIS M. FORSTER, dean of the 
Georgetown University Medical School 
and professor of neurology, and FELIPE 
MARTINEZ, associate professor of anat- 
omy at Georgetown, have received the 
Order of Merit of Carlos Finlay from 
President Fulgencio Batista of Cuba. 
The award is made to outstanding scien- 
tists of Cuba and other countries who 
have contributed to the progress of 
Cuban science. 


PAUL D. CANTOR, a practicing physician 
of Bethesda, Md., was sworn in as a 
member of the District of Columbia Bar 
at District Court on 9 Dec. Cantor at- 
tended the Georgetown University law 
school at night while carrying on his 
medical practice. He will join the 
Georgetown Graduate Law faculty at 
the beginning of the 1956 spring term, 
to teach a course for lawyers entitled 
“Medical problems of the practicing at- 
torney.” He is also a professor of legal 
medicine at the Georgetown University 
Medical School. He will continue his 
medical practice, as well as his consulta- 
tion work in medical jurisprudence. 


DOROTHY M. SMITH, assistant director 
in nursing at Hartford (Conn.) Hospital 
School of Nursing, has been appointed 
dean of the College of Nursing at the 
University of Florida. She will join the 
staff at the J. Hillis Miller Health Cen- 
ter on | Feb. 1956. 


NANDOR PoRGES of the U.S. Depart- 
ment of Agriculture’s Eastern Regional 
Research Laboratory, Philadelphia, Pa., 
has been named supervisory chemist of 
the Dairy Waste Unit. This unit recently 
received the USDA award for superior 
service “for research which led to the 
development of inexpensive plants for 
the treatment of milk processing wastes 
to prevent stream pollution.” The re- 
search team included SAM R. HOOVER 
and LENORE JASEWicz who had worked 
together for a number of years on this 
problem. 


ANDREW ROBESON, formerly of Emory 
University, has been appointed associate 
professor of physics at Virginia Poly- 
technic Institute. 


ALTON MEISTER has been appointed 
professor and chairman of the depart- 
ment of biochemistry at Tufts University 
School of Medicine, effective 1 Jan. He 
has been head of the clinical biochemi- 
cal research section of the National 
Cancer Institute, National Institutes of 
Health, since 1951, and has been at NIH 
since 1946. 


ODOM FANNING has been appointed to 
the new position of manager of informa- 
tion services at Midwest Research In- 
stitute. For the past 2 years he has been 
in charge of the publications services of 
the Georgia Institute of Technology En- 
gineering Experiment Station and editor 
of the station’s magazine, the Research 
Engineer. 


RAYMOND STEVENS, senior vice presi- 
dent of Arthur D. Little, Inc., consult- 
ants and engineers of Cambridge, Mass., 
has been chosen to receive the 1956 gold 
medal of the American Institute of 
Chemists. He is being honored for his 
“contributions to the wider understand- 
ing of essential procedures for the man- 
agement and operation of industrial re- 
search.” The medal will be presented 
during the annual meeting of the insti- 
tute, 9-11 May, at the Hotel Statler, 
Boston, Mass. 


GEORGE EDWARD SHORT, after 4 years 
of veterinary practice, has joined the 
veterinary division of the Norwich Phar- 
macal Company, Norwich, N.Y. 


® The following appointments to assistant 
professor have been announced. Univer- 
sity of Oklahoma: EARL G. LARSEN, bio- 
chemistry. Michigan State University: 
DUANE E. ULLREY, animal husbandry. 
Massachusetts Institute of Technology: 
RICHARD R, DOELL, seismology and geo- 
magnetism; JOHN W. WINCHESTER, nu- 
clear geochemistry. Medical College of 
Georgia: JOHN R. FAIR, surgery and oph- 
thalmology. Albany Medical College: 
JOSEPH HARRIS and ARTIIUR WFISSBACH, 
biochemistry. Cornell University: pavip 
W. BIERHORST and CONRAD Ss. YoCUM, 
botany. Virginia Polytechnic Institute: 
WILLARD OSBORNE ASH, Statistics. 


Necrology 

HOWARD Ss. BRODE, Santa Monica, 
Calif.; 89; professor emeritus of biology 
and curator of the museum at Whitman 
College; emeritus life member of the 
AAAS; father of Robert B. Brode, presi- , 
dent of the AAAS Pacific Division, and 
Wallace R. Brode, a membcr of the 
AAAS editorial board and board of di- 
rectors; 11 Dec. 

REV. JOSEPH F. CARROLL, Milwaukee, 
Wis.; 63; former head of the physics de- 
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partment at Marquette University; au- 
thority on earthquakes; 12 Dec. 

MARTIN GIL, Buenos Aires, Argentina; 
86; astronomer; 9 Dec. 


HORACE P. LIVERSIDGE, Bryn Mawr, 
Pa.; 77; electrical engineer; 9 Dec. 

EGAS MONIZ, Lisbon, Portugal; 81; de- 
veloper of cerebral angiography and pre- 
frontal leucotomy; 1949 winner of the 
Nobel prize for medicine for having been 
the first man to cure a mental disorder 
by surgical operation; professor of neur- 
ology at the University of Lisbon from 
1911-44; 13 Dec. 

WOLFGANG PAULI, Zurich, 
land; 85; colloid chemist; 
emeritus, University of Vienna, Vienna, 
Austria; 4 Nov. 

ROBERT E. SHELBY, Teaneck, N.J.; 49; 
vice-president and chief engineer of the 
National Broadcasting Company, New 


Switzer- 
profess yr 


York; pioneer in the development of 
television; 9 Dec. 

HERMANN WEYL, Zurich, Switzerland; 
70; mathematician; one of the founders 
of the Institute for Advanced Study, 
Princeton, N.J. and professor emeritus 
since his retirement in 1951; author of 
many books, he was also recognized as 
an eminent historian in the philosophy 
of science; 8 Dec. 


Education 


®The Atomic Energy Commission and 
the National Science Foundation have 
announced joint sponsorship with the 
American Society of Engineering Educa- 
tion of a special Summer Institute on 
Nuclear Engineering for engineering col- 
lege faculty members, The AEC has ap- 
proved use of the Argonne Laboratory 
School of Nuclear Science and Engi- 
neering for the institute, which will con- 
tinue for 2 months beginning the latter 
part of June. Courses will be given in 
engineering, 
metallurgy, instrumentation and other 


nuclear physics, nuclear 
subjects. Sixty students will be enrolled. 

NSF has approved establishment of 
a fund to provide cost-of-living stipends 
of about $600 to those attending the in- 
stitute and to defray their travel ex- 
penses, These funds will be administered 
by Northwestern University. The Ameri- 
can Society for Engineering Education 
will arrange for the selection of the stu- 
dents and make the necessary housing 
arrangements. 

Purpose of the institute is to broaden 
the nation’s educational base in atomic 
energy by equipping more college faculty 
members to teach students of nuclear 
sciences, In addition to the need for 
more fundamental-research scientists in 
nuclear energy, the AEC estimates that 
the developing American civilian atomic 
energy industry will create an annual 
demand for nearly 2000 trained nuclear 
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scientists and engineers during the next 
3 years and that the demand after that 
period will be even greater. 

It will be the policy of the institute 
to accept from a single university or col- 
lege two to four faculty members repre- 
senting various engineering fields. This 
policy will permit spreading nuclear 
technology into the existing disciplines 
and make possible a better integrated 
program of training in the 
schools. No tuition will be charged. In- 


nuclear 


quiries concerning enrollment may be 
addressed to the Dean of Engineering, 
Northwestern University, Evanston, III. 
Applications must be 


Mar. 


submitted by ] 


® The University of Wisconsin will build 
an $800,000 addition to Sterling Hall on 
the Madison campus to house the 
Mathematics Research Center of the 
U.S. Army. The general objective of 
the center is to . . provide a nucleus 
of highly qualified mathematicians who 
will carry on investigations in mathe- 
matics of interest to the Army and who 
€an be called upon for advice on specific 
problems beyond the capability of Army 
facilities. In addition to fulfilling an 
Army need, the center will aid the na- 
tional effort in mathematics research and 
will increase the availability of trained 
mathematicians.” 

R. E. Langer, professor of mathe- 
matics, will be the first director of the 
center. Investigations to be carried on 
at the center will be primarily concerned 
with four general fields: mathematical 
analysis and applied mathematics; sta- 
tistics and probability; numerical analy- 
sis and the technology of high-speed 
electronic computing machines; and op- 
erations resear¢ h, decision theory, opti- 
mization problems, and programming. 


@Sets of 156 drawings to enable schools 
in tropical countries to build low-cost 
science teaching laboratories have just 
been issued by UNESCO. The drawings 
cover equipment needed in primary and 
secondary science teaching and in the 
training of science teachers. They are in- 
tended to be particularly useful to coun- 
tries that are short of science teaching 
equipment and lack foreign exchange to 
import apparatus, yet which have crafts- 
men and vocational schools where the 
equipment might be manufactured lo- 
cally at low cost. 


® The 23rd session of the Norelco X-ray 
Diffraction School will be held at the 
North American Philips Company, Inc., 
750 South Fulton Ave., Mount Vernon, 
N.Y., during the week of 30 Jan.-3 Feb. 
Registration will be limited to 125 for 
the first 4 days and to 150 on Friday, 
the day devoted to actual application 
problems when guest speakers discuss 





methods currently in use by researchers 
and industrial plants. 

On Monday through Thursday, the 
sessions will be devoted to extensive 
classroom and laboratory work during 
which participants discuss their own 
problems and become familiar with the 
use of the various types of equipment. 
The basic subjects to be considered in- 
clude x-ray diffraction, diffractometry, 
and spectrography. There wiil also be 
discussion of new high- and low-tem- 
perature camera techniques, electron 
microscopy, and electron diffraction. 

Application for attendance at the 
three Norelco X-ray Diffraction Schools 
held last year far outnumbered the avail- 
able accommodations. It is recommended 
that those planning to participate in the 
coming meetings make their reservations 
at the earliest possible date. There is no 
registration fee. 


Grants, Fellowships, and Awards 
"The American Therapeutic Society 
has announced its annual Oscar B. 
Hunter memorial award contest. The 
award is made in recognition of an out- 
standing contribution or series of con- 
tributions to therapy by an individual 
or a team of workers. The term therapy 
is used in a broad sense to include the 
use of any drugs, procedure, or device 
of benefit in the treatment of patients 

One object in making the award is to 
bring recognition to those whc have not 
received awards for their work. The 
award consists of a bronze medal en- 
graved with the name of the recipient 
The winner will be expected to deliver a 
paper when the award is presented at 
the society’s annual meeting; this paper 
must cover the work that forms the basis 
for the honor. Travel expenses to the 
meeting will be furnished. 

The deadline for receiving nomina- 
tions is 1 Feb. 1956. For information 
write to the chairman of the award com- 
mittee, Harry E. Ungerleider, 393 Sev- 
enth Ave., New York 1. 


®Grants from the Permanent Science 
Fund of the American Academy of Arts 
and Sciences are made in support of re- 
search in any field of science whatsoever 
in amounts that ordinarily do not exceed 
$1500. Applications for grants to be 
made next March should be filed by 1 
Feb. on forms available from the Chair- 
man, Permanent Science Fund Com- 
mittee, American Academy of Arts and 
Sciences, 77 Massachusetts Ave., Cam- 
bridge 39, Mass. 

Special consideration will be given to 
projects on new frontiers of science, 
those that lie between or include two or 
more of the classical fields and those 
proposed by investigators who may be on 
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the threshold of investigational careers 
or who are handicapped by inadequate 
resources and facilities. The committee 
does not ordinarily approve grants for 
research the results of which constitute 
partial fulfillment of requirements for 
an academic degree. 


® The Explorers Club has adopted a new 
rule under which grants from the Ex- 
ploration Fund may be given to scien- 
tists who are not members of the club. 
Application blanks may be obtained by 
writing to the Explorers Club, 10 W. 
72 St., New York 23. 


® The department of biochemistry, Uni- 
versity of Washington, announces the 
availability of teaching and research as- 
sistantships for the academic year 1956- 
57. These assistantships carry a stipend 
of $150 per month and remission of tu- 
ition and laboratory fees, 

In addition, a number of research as- 
sistantships are offered for the summer 
months. Applicants having a bachelor’s 
degree in chemistry, or its equivalent, 
are invited to apply before 15 Mar. by 
writing to the executive officer, Dr. Hans 
Neurath, Department of Biochemistry, 
University of Washington, Seattle 5. 


In the Laboratories 


® Vitro Laboratories, a division of Vitro 
Corporation of America, plans to build a 
$1-million laboratory near Silver Spring, 
Md. The new laboratory will replace the 
present leased facilities of the Silver 
Spring Laboratory of the division, and 
will allow for greatly increased expansion 
and many improvements. Vitro has pur- 
chased 35 acres in Montgomery County, 

miles north of the present laboratory, 
Ground will be broken early next year 
and the first building will be ready for 
occupancy by 1957. 

The initial laboratory structure calls 
for 55,000 square feet of usable floor 
space, suitable for 350 persons, as well as 
storage and other auxiliary features. The 
design will permit an early expansion to 
100,000 square feet of floor space. 

The Silver Spring Laboratory carries 
out research, development, and engineer- 
ing contracts for both Government and 
industry, chiefly for the Navy and largely 
in the field of weapons systems, including 
underwater ordnance and guided mis- 


siles. 


® The entry of Raytheon Manufacturing 
Company, Waltham, Mass., into the 
atomic energy field was announced on 8 
Dec. with the publication of its pam- 
phlet, Nuclear Reactor Data. The book- 
let lists all significant data on every 
nuclear reactor that is known to be al- 
ready built or under construction any- 
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where in the world, including six in the 
Soviet Union. 

The study that resulted in the booklet 
was carried out under the direction of 
William A. Robba, head of the firm’s 
nuclear power group in the research di- 
vision. Material was gathered from a 
wide variety of sources, including scien- 
tific journals and other published works 
in many languages. The entire project 
was aided greatly by the declassification 
of significant quantities of information 
for the Geneva Conference. 

A feature of the pamphlet is a compre- 
hensive chart listing all reactors built 
since Enrico Fermi constructed the first 
one in Chicago 13 years ago, and includ- 
ing those that are partially constructed 
or definitely planned and engineered for 
future construction Facts and figures 
were checked against two or more sources 
wherever possible. The chart shows up to 
50 principal characteristics of each of the 
nearly 100 reactors listed. These charac- 
teristics include the function, builder, 
location, and important technical fea- 
tures of the reactors 


#A new chemical plant will be con- 
structed by the Glidden Company at 
Port St. Joe, Fla., to utilize the crude 
skimmings created as a by-product by 
the St. Joe Paper Company and other 
southern kraft paper mills. The new unit 
will produce crude and distilled tall oil, 
high grade fatty acids, premium-grade 
tall oil rosins, and by-product pitch. The 
Port St. Joe facility will be the fourth 
chemical plant to be operated by Glid- 
den in the South 


Miscellaneous 
® Installation of a Foucault pendulum 
is now nearing completion in the main 
lobby of the General Assembly Building 
at United Nations Headquarters in New 
York. The pendulum, a gift to the U.N. 
from the Government of the Nether- 
lands, utilizes the principle first demon- 
strated by the French physicist, Jean 
Bernard Leon Foucault, in Paris in 1851, 
when he suspended a heavy sphere from 
the dome of the Pantheon by a 220-foot 
wire. A pin was attached to the under- 
side of the large ball, and at each swing 
the pin swept over a ridge of sand ar- 
ranged on an inner railing inside a spec- 
tators’ circular railing. At each swing the 
pin cut into the sand pile. It was almost 
immediately observed that the plane of 
vibration shifted slowly in a clockwise 
direction, the rate of deviation being 
some 11 degrees an hour. Actually the 
floor was turning around under the pen- 
dulum because of the earth’s daily rota- 
tion. ; 

For the U.N. installation, a 200-pound 
gold-plated sphere is being suspended 


from the ceiling 75 feet above the floor 
of the Assembly lobby, and directly 
above a stair landing connecting the 
lobby with the main entrance to the 
General Assembly hall. A stainless steel 
wire will hold the sphere in such a man- 
ner as to allow the weighted ball to swing 
freely in any plane. 

The sphere, 12 inches in diameter, will 
swing directly over a raised metal ring, 
some 6 feet in diameter and containing 
When 
activated, the electromagnet will cause 
an impulse in the ball sufficient to over- 
come the resistance of the air and fric- 


an electromagnet in the center 


tion at the suspension above. The sphere 
will thus swing continuously as a pendu- 
lum, its plane shifting slowly in a clock- 
wise direction, as it did in Foucault's 
original experiment. 

Installation of the pendulum is under 
the supervision of William Bahler, a 
physicist of the Phillips Company, Eind- 
hoven, Netherlands. Inscribed on the 
shaft supporting the electromagnetic 
ring is the following message: “It is a 
privilege to live this day and tomorrow 
Juliana.” 


® The U.S. Information Agency’s pam- 
phlet Atomic Power for Peace has been 
printed in 35 languages for a total of 
almost 6 


1954 


million copies since May 


@The Engineering Societies Directory, 
a complete list of all engineering so- 
cieties in the United States, together 
with pertinent information about them, 
will be published by the Engineers Joint 
Council. The tentative release date is | 
June 1956. The Directory will be a new 
publication, not a revision of the Engi- 
neering Societies Yearbook, which has 
been discontinued. 

Questionnaires will be mailed to all 
known societies about 16 Jan. and should 
be returned to EJC by J Mar 
ciety has not received such a question- 
naire, it should write the Engineers Joint 
Council, 29 W. 39 St., New York 


If a so- 


® The University of Western Australia is 
establishing a medical school and invites 
applications for the chairs of anatomy, 
biochemistry, 


medicine, microbiology, 


pathology, physiology, obstetrics and 
gynecology, and surgery. Closing date for 


receipt of applic ations is 3] Jan 


"A competitive examination for ap- 
pointment of medical and dental officers 
to the regular corps of the U.S. Public 
Health Service will be held on 20, 21, 
and 22 Mar. at various places through- 
out the United States. A candidate will 
be tested at the examining center nearest 
his home. Applications must be received 
in the Public Health Service, Washing- 
ton 25, D.C., no later than 10 Feb. 


1265 





Reports and Letters 


Determination of Magnesium 
in an Insect Virus 


A semiquantitative emission spectro- 
graphic analysis (1) of Bombyx mori L. 
polyhedral bodies and of 


virus revealed iron and magnesium as 


silkworm 


the only metals present in appreciable 
quantities. A note on the iron content has 
been published (2). The quantitative de- 


termination of magnesium presented 
creat difficulties, owing to the low mag- 
nesium concentration and the small 
quantities of virus available. The low 
concentration excluded the emission 
spectrographic method, because, with the 
available electrodes, it was not possible 
to burn several milligrams of protein and 
obtain reproducible results. Practically 
all the numerous colorimetric methods 
described in the literature, which are 
very well summarized by Mitchell (3), 
as well as several combinations of them, 
were tried. Combustion of the organic 
matter presented the greatest problem. 
Dry ashing in quartz tubes at tempera- 
tures ranging from 400° to 600°C did 
not yield reproducible results because of 
the formation of insoluble oxides and /or 
volatile products. Effective wet ashing 
requires high concentrations of acids, 
which results in high salt concentrations 
that interfere seriously with most colori- 


metric determinations. Nitric or hydro- 


Table 1. Magnesium content of polyhedral 
bodies and polyhedral virus of B. mori. 
The titan yellow and thiazole yellow meth- 
ods were used. 


, Mean 
Method Wt Mg Meg wi 
(meg ) (ng) (12/me (% 
Polyhedral bodies 
Titan 2.70 2.1 0.78 
Titan 4.40 3.6 0.82 
Titan 7.50 6.5 0.87 
Titan 11.95 10.2 0.85 
Thiazole 2.41 2.10 0.87 
Thiazole 2.64 2.00 0.76 
Thiazole 4.19 3.65 0.87 
Thiazole 5.54 4.41 0.80 
Thiazole 2.50 2.00 0.80 
Thiazole 3.39 2.95 0.87 
Thiazole 3.08 2.65 0.86 0.083 
Polyhedral virus 
Thiazole 2.60 0.90 0.35 


Thiazole 4.41 135 0.31 0.033 
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chloric acids, which can be evaporated 
after ashing, are unsuitable because of 
heavy losses during evaporation. 
However, the titan yellow method as 
described by Orange and Rhein (4) com- 
bined with that of Young and Gill (5 
using ghatti gum as color stabilizer is use- 
ful for the determination of small quan- 
tities of magnesium in proteins. Yet this 
method is unsuitable for virus samples 
because of interference by nucleic acid 
and other materials present. Intensive in- 
vestigations trying numerous combina- 


tions (6) resulted finally in a greatly 
simplified yet sensitive procedure that is 
particularly useful for determination of 
magnesium in comparatively pure nu- 
cleoproteins and viruses, It is based on 
the well-known thiazole yellow method, 
follows partly the procedure of Young 
and Gill (5 
stabilizer as recommended by 
et al. (7). The use of 


solutions” 


, and uses glycerol as color 
Hanssen 
“compensating 
against interfering ions was 
found to be unnecessary since the sam- 
ples were comparatively pure. Various 
other increased the 
blank readings and were found to be un- 


“color stabilizers” 


reliable and unnecessary for quantities 
up to about 10 ug of magnesium when 
glycerol was used. 

Samples up to 10 mg, dry or in solu- 
tion, were placed in quartz digestion 
tubes, and 0.25 ml of concentrated 
H,SO, was added to each. Blanks and 
standards were prepared similarly and all 
samples were dried for about 8 hr at 
150°C in a drying oven. They were then 
ashed at 210°C for 8 hr; 
1 drop of H,O, (30-percent) was added 
every hour except the last. After cooling, 
3.25 ml of distilled water and 1.5 ml of 
glycerol-water (1:1 


silicone bath 


were added, and 
the samples were well mixed. Next 0.15 
ml of 0.02-percent thiazole yellow (8 

prepared freshly daily was added; im- 
mediately after, 1.0 ml of 10ON NaOH 
(carbonate-free) was added; and the two 
were well mixed. The samples were al- 
lowed to stand for 25 minutes and were 
then read in a spectrophotometer at a 
wavelength of 510 mu and a light path 
of 5 cm. With the Beckman instrument, 
the blanks had an optical density of 0.450, 
and the standards had an optical density 
of approximately 0.050 per microgram 
of magnesium. A standard solution con- 





taining 5 ug of magnesium per milliliter 
was prepared by dissolving 51.25 mg of 
MgSO, : 7H,O in 1 lit. It is most impor- 
tant that all glass and quartz ware be 


carefully cleaned with chromic acid and 
well rinsed. Although reproducibility of 
the method is about +5 percent, it is ad- 
visable to run standards with the sam- 
ples. 

The polyhedral bodies, polyhedral pro- 
teins, and polyhedral virus were purified 
and prepared as described previously (9 
The polyhedral protein was dialyzed 
against a total of 40 lit of distilled water 
with four changes for several days in the 
cold room, and the virus was washed 
four times by high-speed centrifugation. 
The results of the magnesium determina- 
tion summarized in Table 1 show that 
B. mori polyhedral bodies contain about 
0.083 percent magnesium and that the 
virus contains about 0.033 percent mag- 
nesium. Ten samples of purified poly- 
hedral protein weighing between 3 and 
9 mg each yielded no magnesium. This 
indicates that practically all the mag- 
nesium found in the polyhedral bodies is 
either adsorbed or loosely bound by a 
salt linkage that is split during the dis- 
solution of the polyhedral bodies by weak 
alkali (0.006M Na,CO 


sibility is more likely, since a major part 


. The latter pos 


of the phosphorus present in the poly 
hedral bodies is also loosely bound and 
dialyzable. It is possible that the mag- 
nesium and phosphorus are essential for 
crystallization of the polyhedral protein 

It is impossible to dialyze the virus 
particles effectively without destroying 
their structure and infectivity. However, 
four washings with 20 ml of distilled 
water would be expec ted to remove most 
of the magnesium adsorbed on the virus 
surface. It is felt, therefore, that the 
magnesium found is a normal constitu- 
ent of the virus. From the amount of 
magnesium and a virus particle weight 


of 45.6 » 


each virus particle contains about 3.00 


10-17 g, one can calculate that 


atoms of magnesium, which could be of 
biochemical significance. 

C. F. Hotoway* 
Department of Chemistry, Michigan 
College of Mining and Technology, 
Sault Ste. Marie 

G. H. Bercoip 

Laboratory of Insect Pathology, 
Sault Ste. Marie, Ontario 
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Induction of Flowering in Pineapple 
by Beta-Hydroxyethylhydrazine 


Some years ago, Rodriguez demon- 
strated that ethylene could induce pine- 
apple plants to flower (1). Subsequently, 
it was found that acetylene could also 
“force” differentiation of flower buds in 
the pineapple plant (2). With these ex- 
ceptions, the chemical materials reported 
to induce flowering in the pineapple have 
had the chemical structure characteristic 
of plant growth regulators and have given 
positive results in the various tests for 
such properties (stimulation of cell elon- 
gation, initiation of roots, and so forth 
Such flower-inducing materials as 2,4- 
dichlorophenoxyacetic acid, 1-naphtha- 
leneacetic acid, and 2-naphthoxyacetic 
acid have a ring system nucleus, a double 
bond in the ring, a side chain containing 
a carboxyl group (or structure readily 
converted to it), and, presumably, the 
necessary spatial relationship between the 
3). They 
are also active in the Went split-pea-stem 


test (4 


ring and the carboxyl group 


Beta-hydroxyethylhydrazine, H,NN- 
HCH,CH,OH, gave no activity in the 
split-pea-stem test or in the Avena test 
and has none of the structures associated 
with plant-growth-regulator activity. 
However, it has induced early flowering 


Table 1. Induction of flowering in the 
pineapple with beta-hydroxyethylhydra- 
zine 


Plants 


wee with 
Material a n. . flower 
. buds 
(No. ) 
Test 1 
Beta-hydroxy- 
ethylhydrazine 0.001 0 
0.01 0 
0.06 18 
0.12 20 
Untreated control | 
Test 2 
Beta-hydroxy- 
ethylhydrazine 0.01 0 
0.06 1 
0.12 1: 
0.23 18 
0 


Untreated control 
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in two tests at different seasons in the 
pineapple, Ananas variety 
smooth Cayenne (5). The chemical was 
applied in water by sprinkling can to 20 
plants at each treatment rate in each test. 
Plants of test 1 were planted in May 
1953; they were treated 18 May 1954, 
and the buds were counted 23 July 1954. 
Plants of test 2 were planted in October 
1953; they were treated 15 Sptember 
1954, and the buds were counted 15 
November 1954 (Table 1). 

It would be of interest to determine 
the effect of this chemical on long- or 
short-day plants undergoing inductive 
periods to ascertain whether it has the 
properties of an auxin antagonist. 

Donan P. Gowinc 
Rosert W. Leeper 
Pineapple Research Institute 
of Hawaii, Honolulu 


comosus, 
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Effect of Stress on an 
Extinguished Fear Response 


Gellhorn (1) has reported a series of 
studies that were made to determine 
whether convulsions induced by Metra- 
zol, electroshock, or insulin hypoglycemia 
would effect the acquisition and/or ex- 
tinction of a simple conditioned avoid- 
ance response. By means of a two-com- 
partment box, a barrier, and shock, rats 
were taught a jumping response that en- 
abled them to escape shock in one of the 
compartments. A bell was generally used 
as the conditioning stimulus, although in 
some cases a light was used. A number 
of Gellhorn’s findings are pertinent to 
the present study. Gellhorn found that a 
conditioned avoidance response, extin- 
guished by lack of reinforcement, could 
be reinstated following three to five con- 
vulsions that were induced by electro- 
shock or Metrazol. Reinstatement lasted 
5 to 10 days, after which a gradual de- 
crease in the frequency of the response 
occurred. Gellhorn reported that with 
the use of insulin, only in the case of 
production of a coma state was the ex- 
tinguished avoidance response reinstated. 
In this case, the recovered response lasted 
as Tong as several months without rein- 
forcement. Evidence was presented that 


was interpreted as indicating that the 
coma state was the essential condition for 
reinstatement of the avoidance response. 

The present study (2) reports the 
effect of stress induced by treadmill run- 
ning on an extinguished conditioned fear 
response. 

A modified Miller box (3) was used 
for the acquisition of a conditioned fear 
response. This apparatus consisted of a 
rectangular box, the over-all dimensions 
of which were 28 by 7/2 by 11% inches, 
that was divided into two equal cham- 
bers by a partition containing a manually 
operated vertical sliding door. One com- 
partment, painted white, contained a 
charged grid floor and a lead weight that 
was suspended by a wire to the left of 
the intercompartment door. The second 
compartment was painted black; it con- 
tained no suspended weight and its grid 
floor was uncharged. 

By means of standard conditioning 
procedure, ten male inbred albino rats 
were taught to escape shock in the white 
compartment by hitting the suspended 
weight with their forepaws. On perform- 
ance of this act, the experimenter opened 
the sliding door and allowed the subject 
to escape to the black compartment, All 
animals were conditioned to hit the 
weight and escape to the black com- 
partment immediately on placement in 
the white compartment, in the absence 
of shock. 

After this habit had been acquired, 
the response was extinguished by lack 
of reinforcement. The subjects were then 
exposed to treadmill (4) running, with 
noninjurious shock as a motivator, for a 
5-minute period daily for 1 week. Subse- 
quently, the animals were replaced in 
the conditioning apparatus. Ten matched 
male albino rats used as controls were 
not subjected to the treadmill running. 

We have previously reported (5) that 
some rats that were subjected to tread- 
mill running became so highly agitated 
that they exhibited full pattern convul- 
sions, including tonic, clonic, and coma- 
tose stages. In the present study, four of 
the ten experimental animals showed 
complete pattern fits on each exposure to 
the treadmill. The remaining six rats, 
although they were agitated, did not 
show seizures. It was found that after 
exposure to the treadmill running the ex- 
tinguished fear response was reinstated 
in all experimental subjects. After a 
period of 1 week, the fear response of 
the six animals not showing the convul- 
sions gradually disappeared; the fear re- 
sponse was not evidenced in any of these 
subjects 14 days following the treadmill 
experience. In the case of animals show- 
ing full pattern fits, the reinstated fear 
response continued to be manifested with 
regularity, and in the absence of rein- 
forcement, for a period of 3 weeks fol- 
lowing treadmill experience. 
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None of the controls showed spon- 
taneous recovery of the extinguished habit 
during the 3-week period in which the 
experimentals evidenced reinstatement. 

Despite the fact that the nature of 
the habit acquired by our subjects and 
the method used to induce the seizures 
differed from Gellhorn’s, it seems appar- 
ent that convulsive states that include 
coma are most effective in the reinstate- 
ment of a conditioned fear response. 
However, in the case of reinstatement of 
the response used in this study, it seems 
that excitement produced by treadmill 
running does at least have a transient 
effect. 

WivuuaM J. Grirrirus, Jr. 
Department of Psychology, University 
of Mississippi, University 
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Relationship of Nitrogen Content 
of Hyaluronic Acid Preparations 
to Hyaluronidase Activity 


Eighteen samples of hyaluronic acid 
were prepared (/) from various tissues 
by the methods of Harris and Harris (2 
Tolksdorf et al. (3), Meyer (4), and 
Dorfman and Ott (5). Tissues employed 
were human umbilical cords, spleens, 
carcinomatous uteri, a portion of greater 
omentum invaded by carcinoma, a car- 
cinomatous breast, pooled CBA mouse 
mammary tumors, pooled rat tumors 
(Walker 256), and pooled vitreous hu- 
mor from beef eyes. Variations in the 
products from the same and different 
tissues are apparent in Table 1. 

Turbidity was determined in the Cole- 
man photonephelometer (Model 7) by 
a technique modified from that of Kass 
and Seastone (6). Aliquots (0.2 mg in 
0.1 ml) of each of the hyaluronic acid 
preparations were placed in separate 
Wassermann tubes (13 by 100 mm). To 
each of these tubes was added 0.1 ml of 
acetate-buffered sodium chloride. After 
mixing, the tubes were incubated at 
37°C for 15 minutes. Acidified albumin 
(7.0 ml) was added to each of the tubes, 
which were then incubated at room tem- 
perature for 20 minutes. The contents of 
each tube were poured into a cuvette and 
read in the photonephelometer adjusted 
to maximum sensitivity. To a second 
series of tubes containing the different 
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substrates was added 0.1 ml of buffer 
solution containing 5 turbidity-reducing 
units of bull testis enzyme (Wyeth). This 
set of tubes was treated in the same man- 
ner as the controls. The effect of the 
given concentration of hyaluronidase on 
each of the hyaluronic acid preparations 
was determined by subsequent decrease 
in turbidity. 

The percentage of nitrogen (duplicate 
samples of 1.0 mg) of the hyaluronic 
acid preparations was determined by the 
micro-Kjeldahl method as described by 
Kabat and Meyer (7 

Turbidities varied with different hya- 
luronic acid-hyaluronidase mixtures. A 
direct relationship was noted between the 
percentage of nitrogen of the hyaluronic 
acid preparations and the degree of ac- 
tivity of bull testis enzyme on the sub- 
strate. An enzyme activity ratio (EA 
ratio) was obtained for each substrate by 
dividing (i) the photonephelometer read- 
) 


ing given by 0.2 of hyaluronic acid by (ii) 


the photonephelometer reading given by 


7 
»0. oe 


25.0 


% NITROGEN 











Fig. 1. Relationship of enzyme activity 
ratio of hyaluronic acid substrates to their 
nitrogen content. 


0.2 mg of hyaluronic acid after it had 
been acted on by 5 turbidity reducing 
units of bull testis enzyme for 15 minutes. 

Table 1 lists the laboratory number, 
tissue source of substrate, yield, EA ratio, 
and nitrogen content for each of the 
preparations. Hyaluronic acid prepara- 
tions presenting low EA ratios are asso 
ciated with high percentages of nitrogen 
and, inversely, those preparations yield 


Table 1. Hyaluronic acid preparations. Italic numbers in parentheses in column 1 refe1 


to literature that describes the method of preparation 


T issue 
Prepa- 
ration 
Source Wt. (2 
1 (2 Human umbilical 
cord 100* 
2 (3,9 Human umbilical 
cord 50* 
5 (3,5 Human umbilical 
cord 27 
} (3,35 Human umbilical 
cord 100* 
5 (3,5 Cow carcinoma? 89 —45— 
6 (3,5 Cow carcinoma: 89 —50— 
7 (3,5 Human spleen 
normal 24% —> 2.7 
8 (3,5 5 human spleens 99* — 1.3 
9 (3,5 Pooled rat tumors 
Walker 25* 
10 (3,5) § 0.5 
11 (3,5 § 0.5 
3,9 


Human uterine 


adenocarcinoma 32* —~4.0-—- 


13 (3,5 Human uterine 

adenocarcinoma 20*—5.6—- 
14 (3,5 Human umbilical 

cord 90* 
15 (3 Human mammary 

adenocarcinoma 177 
16 (3 Human omental 

adenocarcinoma 398! 
17 (3 CBA mouse mam- 

mary tumors 

(pooled 16 
18 (4) Beef eye vitreous. 


humor (pooled) 370! 





Galvanomete: 


readings 


- U.2 més ante 
Yield bye by EA tent 
g — ratio oN 

No ; mg 

» TRI 
enzvimne 

1.7 5 5 2.65 9.8 
18.0 £ +.25 6.5 
0.84 6 5.15 6.5 
1.75 q 19 1.85 5.1 

0.05 135 101 Loo 19.] 
0.28 8] 9 +.25 5.9 
0.16 6 _) 1.2 53.3 
0.07 149 147 1.0 24.5 
2.0 111 87 1.$ °20.8 
0.037 116 85 1.36 17.1 
0.033 90 61 1.47 17.1 
0.5 +4 28 1.57 13.8 
0.5 60 i 15.0 14.1 
5.4 1] 9 3.87 7.3 

0.3 »4 7 3.43 7.5 
3.8 36 1 1.71 13.2 

0.34 27 16 1.7 13.8 


0.1 32 14 2.3 11.0 





* Dry weight. + A portion of preparation 2 was reprocessed. } Hereford cow squamous cell carcinoma col- 
lected by Frank X. Gassner of Colorado A & M College, Fort Collins. About 500 g (wet weight) yielded 89 
g of substrate, which was reprocessed in two portions (preparations 5 and 6). 





essed in two 0.5-g amounts. Results recorded as preparations 10 and 11. || Wet weight. 
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§ Preparation 9 was reproc- 





— 





—_ 


ing high EA ratios are associated with 
low percentages of nitrogen (except 
preparation 13). The index of each of 
the hyaluronic acid preparations was 
plotted on arithmetic graph paper as the 
ordinate (Fig. 1). Laboratory prepara- 
and 13 provided the maximum 
deviations from the curve. Preparation 
13 gave an unusually low turbidity read- 
ing after having been acted on by 5 tur- 
bidity reducing units of bull testis en- 
zyme. It is doubtful whether prepara- 
tion 


tions 


actually was a hyaluronate. Cer- 
tain actions of hyaluronidases of varying 
origin on these substrates will be reported 
at length. 
Rocer B. Fuson* 
STANLEY Marcus 
Department of Bacteriology, University 
of Utah College of Medicine, 
Salt Lake City 
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Foot-and-Mouth Disease Virus: 
Its Growth and Cytopathogenicity 
in Tissue Culture 

We wish to report that foot-and-mouth 
FMV 


topathogenic changes in both swine and 
bovine kidney tissue cultures. Practical 


virus reproduces and causes cy- 


techniques have been developed for the 
assay of the virus and its antibodies as 
well as for the production of virus on 
a relatively large scale. 

Swine 


x bovine kidney from young 
animals was cut into pieces weighing ap- 
proximately 0.5 g and placed in phos- 
phate buffer solution at pH 7.3 containing 
penicillin and streptomycin. The tissue 
was washed repeatedly in fresh changes 
of buffer solution and then stirred gently 
in a 0.25-percent trypsin buffer solution. 
The liberated cells were decanted at 10- 
minute intervals through cheesecloth, 
centrifuged at low speed, washed twice, 
and diluted 1 to 200 with culture me- 
dium. The medium consisted of Hanks’ 
salt solution containing 2.0 percent bo- 
vine serum, 0.5 percent lactalbumin hy- 
drolyzate, penicillin, and streptomycin. 
Culture tubes (16 mm in diameter by 
150 mm) and Roux flasks were seeded 
with the cellular suspensions and incu- 
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Table 1. Cytopathogenicity and growth of foot-and-mouth disease virus type A in tissue 


culture. 
Passage 

Total 

dilution* 

No. Method? (neg. log 
l CP 2.0 
v4 cP 3.0 
} P 4.0 
: rp 5.0 
5 TP 9.0 
6 Pp 13.0 
7 P 16.0 
4 P 19.0 
9 rP 21.0 
10 rp 25.0 
1] YY y 29.0 
12 rp 31.0 
13 rP 39.0 
14 rp 35.0 

Effective dilution of original mouse infectious tissi 
titration-passage technique Culture acidity interf 


bated stationary at 37°C. The swine and 
bovine cultures developed confluent out- 
growths of mixed epithelial and fibro 
blastic cells within 3 and 6 days, respe< 
tively 
Foot-and-mouth virus type A_ was 
passed 14 consecutive times in swine cul 
Table 1). The first four passages 


were made by conventional methods. The 


tures 
virus inoculum for the first passage was 
of bovine origin and was passed once in 
suckling mice just prior to its use (J 

When it 


cytopathogeni« 


was inoculated into cultures, 


changes were produced 
that were similar to those reported for 
with vesicular 


cultures infected 


eXan- 
thema and vesicular stomatitis viruses 
A >). Isolated plaque s of pyknoti cells 


were formed in Pas- 


a titration- 


less than 15 hours 
sages 5 to 14 were made by 
passage techniq’ which had been used 
previously with vesicular stomatitis virus, 
in which each passage is made as a com- 
plete titration (3 

inoculated with 
After 20 hours’ in- 


cultures 


Five cultures were 
each dilution passed 

examined 
microscopically. The pooled fluid from 


the highest dilution in which all cultures 


cubation, the were 


exhibited extensive cytopathogenic dam- 

age was serially diluted and used as in- 

ocula for the next titration passage. In 

most instances, this procedure effected a 

10-° or 10~* interpassage dilution of the 
Table 

3). The inocula used for serial passages 


cytopathogenic agent 1, column 
5 to 7 and 12 in swine cultures were also 
assayed in bovine cultures. Table 1 shows 
that titration-passage inocula usually con 
tained about 10*° ID,,. per milliliter for 
both kinds of cultures.-After a few pas- 
sages in swine cultures, it was evident 
that infectivity of the original virus in- 


Tissue culture ID../ml 


TP expt Titrations Generalize q 
in sw in bovine F M\ 
kidney kidney disease in 
log log 
5 80 
5.98 6.80 Guinea pigs 
5.68 5.68 
5 98 
+ RU 
6.15 
5.93 
5.68 
5 98 45 
5.80 Steer 
6.13 
1¢ (neg. lo CP, conventional passage method: TP 
ered with readir 
oculum had been diluted out and that 


genicity 


the cytopatho that persisted was 
probably owing to the 
FMV. 

Phis 


animal 


propagation ot 


presumption was confirmed by 


inoculations and serum neutrali 


zation tests. Passage fluid No. 5 

dilution of the original mouse tissue 
was inoculated intradermally into the 
foot pads of guinea pigs. Passage fluid 


No. 13 was 
gually into a Hereford steer. Both animal 
spec ies developed lox al 


foot-and-mouth 


inoculated intradermolin- 


extensive and 
ge neralized lesions of 
disease 

In the neutralization tests, the capaci 
ties of normal guinea pig serum and of 
two antiserum samples (/) to neutralize 
the infectious culture fluid from passage 
No. 5 were determined. The antiserums 
used were from guinea pigs that had been 
hyperimmunized to vesicular stomatitis 
New Jersey and to FM\ 


type A). Tenfold serial dilutions of the 


infectious fluid were made and aliquots 


virus type 


of each were mixed in equal parts with 
a 1 to 5 dilution of each serum type. The 
virus and virus-serum mixtures were in 


cubated for 1 hour at 37°C and then as- 


kidney cultures. The 
virus fluid alone was 


105-8 


sayed in bovine 
found to contain 
tissue culture ID,, per 0.2 ml, but 
in the presence of the type A antiserum, 
it retained less than 10 such units of in- 
fectivity. The normal and heterologous 


serums had no detectable neutralizing 
activity. 

It is estimated that the kidneys from 
one calf will supply enough cells to pre- 
pare 50,000 cultures in tubes or more 
than 300 in Roux flasks. The cultures in 
tubes are now being used regularly for 
directly 


assays of virus taken from in- 
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fected bovine tongue tissue. The Roux 
flask cultures are used for the production 
of FMV on a relatively large scale. Each 
flask yields 75.0 ml of fluid containing 
approximately 107° tissue culture ID;, 
per milliliter. 


H. L. BacHRAcH 
W. R. Hess 
J. J. Carus 
Plum Island Animal Disease Laboratory, 
U.S. Department of Agriculture, 
Greenport, New York 
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Ability of Sodium Sulfate to 


Stimulate Growth of the Chicken 


Reports demonstrating that only a 
trace of Na,S*°O, is incorporated into 
sulfur amino acids (/, 2), that larger 


fractions are incorporated into taurine 
1, 3-5), but that the largest uptake of 
radiosulfate occurs in the chondroitin 
sulfate matrix of cartilage (2, 3) led us 
to study the nutritional significance of 
these findings (6 

Chickens were fed rations containing 
casein, 15 percent; gelatin, 10 percent; 
corn oil, 4 percent; salts “A” (7), 6 per- 
cent; all essential vitamins in excess of 
their requirements (8 and glucose to 
make 100 percent. The protein furnished 
about 0.08 percent cystine and 0.51 per- 
cent methionine. 

Sulfur or Na,SO, added to this diet 
did not improve growth; however, when 
the sulfates of magnesium, manganese, 
and copper present in salts “A” were re- 
placed with equimolar levels of the cor- 
responding oxides or chlorides (new basal 


diet: LC2MS 
sulfate improved growth and feed effi- 


, it was found that sodium 


ciency. Typical data are given in Table 
1. Dietary sulfate, in addition, appears to 
be capable of stimulating normal feather 
though the 
amino acid content was too low to sup- 


development, even sulfur 
port optimal growth. 

Feathers from birds that received 
Na,S*°O, for 10 to 14 days in amounts 
sufficient to maintain blood levels of 0.01 
uc/ml of plasma were quite radioactive 

0.5 to 1.0 percent of the total isotope 
dose), but feather cystine and methio- 
nine accounted for less than 5 percent of 
this activity. Sulfate isolated after feather 
hydrolysis accounted for 60 percent, and 
about 30 percent was contributed by a 
nonsulfur amino acid, nonsulfate fraction 
that is still unidentified. This unidentified 
fraction also accounted for about 30 per- 
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cent of the total feather activity when 
methionine-S** was fed in a similar 
fashion even though the sulfate fraction 
then accounted for less than 5 to 10 per- 
cent. 

Sulfur amino acids isolated from hy- 
drolyzates of other tissues from birds 
that had received Na,S**O, for the 
period of 10 to 14 days incorporated only 
small amounts of S*5, We feel that the 
low levels of ac tivity found in tissue sul- 
fur amino acids merely reflect bacterial 
synthesis in the alimentary tract. 

Taurine accounted for approximately 
15 to 25 percent of liver activity; sulfates 

after acid treatment) accounted for 
about 60 percent. Machlin (5) reported 
that about 20 percent of the sulfur from 
Na,S**O, that is retained by chickens is 
incorporated into body taurine. We found 
that, regardless of the ration, chickens re- 
tained initially 50 to 75 percent of a given 
oral dose of Na,S*O,, 10 to 14 


days, 15 to 30 percent had not been ex- 


and by 


creted. We also confirmed in a prelimi- 
nary way the reported > 3 


2 rapid up- 
take of radio sulfate into the mucopoly- 
saccharide-mucoprotein “organic” sulfate 
fractions isolated from connective tissues. 

Our work that the chicken 
can Satisfy part of its total sulfur require- 
ment with inorganic sulfate. The sulfur 


amino acids meet much larger fractions 


indicates 


of this sulfur requirement. However, large 
quantities of either methionine or methio- 
nine hydroxy analog did not appear com 


pletely able to satisfy the total sulfur re 


Table 1. Effect of NaeSO, and graded levels of 


of chickens 


Ration and supplements Gain 
@ 
Fit e@ we ek ) 
Basal (LC2MS)§ 371.5 
Basal + 0.5% NaSO, 488.1 
Basal + 0.22% pi-methionine 516.7 
Basal + 0.22% methionine 
hydroxy analog 521.0 
Basal + 0.22% analog + 0.5% 
NaSO, 617.0 
Three Wee ks 
Basal (LC2MS)# 119 
Basal + 0.5% NasSO, 214 
Basal + 0.22% pt-methionine 163 
Basal + 0.22% pt-methionine 
+0.5% NaSO, 301 
Basal + 0.44% p.i-methionine 259 
Basal + 0.44% methionine 
hydroxy analog 263 
Basal + 0.49% analog 274 
Basal + 0.44% analog + 0.5% 
NaSO, 308 
Basal + 0.4% L-cystine 311 


ventional type with raised wire screen floors. 





quirement when they were administered 
to rapidly growing chickens that were 
fed a cystine-low, inorganic-sulfur-free 
diet. Cystine, added to such diets (pro- 
vided that methionine was not limiting 
did satisfy the requirement under these 
conditions when it was added at suffi- 
ciently high levels. Inorganic sulfate can- 
not replace dietary cystine or methionine 
for protein synthesis, and studies with 
Na.S*°QO, appear to confirm these results, 
although sulfate apparently will “spare” 
dietary sulfur amino acids for protein syn- 
thesis. The effect of elemental sulfur and 
inorganic compounds of sulfur, the me- 
tabolism of S*5 and Na,S*°O,, the effect 
of sulfate on methionine-deficient diets, 
as well as a more detailed account of the 
work reported here, is in preparation. 
RicHarp S. Gorpon 
Monsanto Chemical Company, 
St. Louis, Missouri 

Irwin W. Sizer 
Institute of Technolog 
Massachusetts 


Massachusetts 
Cambridge, 
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sulfur amino acids and analogs on growth 


Standard Feed Feather 
error* efficiency? score? 
24.5 2.84 1.2 
24.6 2.70 3.6 
23.8 2.43 1.8 
19.7 2.41 2.1 
16.4 2.38 3.8 

1.01 

2.54 

2.26 

2.15 

2.46 

2.36 

2.14 

1.71 

1.75 


* Standard error for one group of 10 to 12 New Hampshire cockerels raised in starting batteries of con- 


+ Feed consumed divided by weight gained. Under these conditions, an improvement (less feed consumed 
per unit gain) in excess of 0.10 was found to be significant. 
t Average of scoring by two persons of each group; a difference in excess of 0.5 was found to be significant 


on a-seale of 0 to 4.0 


§ 4.1 g MgCl,, 0.37 g MnCl,, and 0.03 g CuCl, used instead of corresponding sulfates in salts “A.” 


|| Calcium pt-2-hydroxy, 4-methylthiobutyrate. 


# 1.1 g MgO, 0.32 g MnO,, and 0.03 g CuCl, used instead of corresponding sulfates in salts “A.” 
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Machlin, U.S. Department of Agriculture, for 
their disclosure of unpublished data as well as 
for advice and suggestions. Machlin has re- 
cently confirmed, and in some instances ex- 
tended the findings reported here 
Salts “A” contained, in grams per 60 g, the 
following compounds: CaCoO,, 15; K.HPO,, 
9; Na,HPO,, 7.3; Ca,(PO,),, 14; NaCl, 8.8; 
MgSO, - 7H,O, 5; ferric citrate, 0.4; MnSO, , 
4H,O, 0.42; KI, 0.04; ZeCO,, 0.02; CuSO, - 
5H,O, 0.02 
8. Choline chloride was added as 0.2 percent of 
the final ration and the following were added 
as indicated (in milligrams per kilogram 
thiamine HCl, 8; riboflavin, 8; calcium panto- 


thenate, 20; nicotinic acid, 100; pyridoxine 
HCl, 8: p-biotin, 0.3: folic acid, 3: vitamin 
B,,, 0.02; menadione, 1; vitamin-A acetate, 3; 
alpha-tocopherol, 10; vitamin D., 0.02 


25 July 1955 


Synthesis of Rubber by Fungi 


Rubber, 
ated and 


as cis-polyisoprene, was iso- 


identified from benzene ex- 
tracts of sporophores ot spec ies of the 
genera Lactarius and Peziza. This is be- 
lieved to be the first evidence of rubber 
synthesis by microorganisms. 

Species of the latex-bearing genus 
Lactarius were collected throughout the 
growing season in the Brecksville, Ohio, 
area. Since some species were not abun- 
dant, the sporophores of the various spe- 
cies were combined and preserved in 
ethanol. All species of this group had 
white latices that did not discolor in air. 
Sporophores of L. deceptiva appeared in 
These 


Ascocarps of several sapro- 


large numbers were preserved 
separately 
phytic species of Peziza were observed to 
be rubbery. These were collected and 
preserved in ethanol. 

Che carpophores were separated from 
the ethanol and ground in a meat grinder. 
rhe coarsely-ground material was placed 
in a stainless steel sleeve of fine mesh and 
extracted for 24 hours with acetone in a 
large Soxhlet-type extractor. Both alcohol 
and acetone extracts were evaporated to 
dryness and the total solids were deter- 
mined 

The acetone-extracted mycelia were 
then extracted for 24 hours with redis- 
tilled benzene that contained 0.1 percent 
N,N-diphenyl-p-phenylene-diamine as 
antioxidant. The benzene extracts, blank- 
eted with nitrogen, were reduced to 
known volume and aliquots were re- 
moved for characterization, for intrinsic 
viscosity measurements, for total solids, 
and for cure. 

A highly purified sample of Hevea rub- 
ber was prepared for use as the reference 
standard for infrared in the following 
manner. Natural rubber crepe (120 g) 
was placed in a 6-lit erlenmeyer flask and 
extracted twice with 2-lit portions of 
boiling acetone. The acetone-extracted 
crepe was then placed in 6 lit of redis- 
tilled benzene and kept 4 days at room 
temperature. The benzene-soluble rubber 
was separated from the gel rubber, which 
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retained most of the protein, by filtration 
through a fine mesh stainless steel screen 
The clear, colorless rubber solution, about 
3 lit, was added to an equal volume of 
acetone. The precipitated rubber was 
separated, redissolved in benzene, and 
again precipitated with acetone. The pre- 
cipitated rubber was dissolved in 4 lit of 
benzene and filtered through a coarse 
filter paper. The filtrate of about 25 g 
of rubber in benzene was placed in a bot- 
tle and blanketed with nitrogen. Phenyl- 
6-naphthylamine, 0.1 percent on the rub- 
ber was added as antioxidant. All work 
was done under nitrogen. 

An aliquot of the reference sample was 
taken and prepared for analysis. The 
benzene was removed with nitrogen. The 
resulting film, after 24-hour storage under 
vacuum over potassium hydroxide, was 
submitted for analysis with some of the 
original crepe. Nitrogen content of the 
reference sample was 0.03 percent, 
whereas that of the original crepe was 
0.45 percent. The carbon and hydrogen 
values of the purified rubber were 87.90 
percent and 11.69 percent, respectively. 
The theoretical values are 88.15 percent 
and 11.85 percent. 

Infrared spectra of films deposited 
from benzene extracts of the fungi and 
from the reference 
tained with the B. F. Goodrich infrared 
spectrophotometer. The films were pre- 
pared by evaporating the benzene extracts 


samples were ob- 


on sodium chloride disks with nitrogen. 

The limiting intrinsic viscosity [ny], of 
the polymer extracted by benzene from 
the mixed species of Lactarius was deter- 
mined 


Viscosity measurements 


were 
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Table 1. Intrinsic viscosity measurements 
on polymer from Lactarius sp; nr is the 
relative viscosity. A plot of In y-/concen- 
tration versus concentration gave a limit- 
ing intrinsic viscosity [yn] of 0.29. This 
yielded an estimated viscosity average 
molecular weight of 13,900 using Eq. 1. 


Concentration 


(2/100 ml of In 


benzene nr/cone entration 


1.017 0.281 
0.508 0.285 
0.254 0.298 
0.127 0.296 
0.127 0.281 
made at 25°+0.01°C with Cannon- 


Fenske viscosimeters, The data obtained 
at varied dilutions are shown in Table 1. 

The sporophores of the mixed Lac- 
tarius species contained, on a dry-weight 
basis, 1.7 percent of a rubbery polymer 
that was soluble in benzene. The infra- 
red absorption curve (Fig. 1) shows that 
the rubber is cis-polyisoprene. Its curve 
is identical with that of Hevea rubber 
except for the carbonyl peak at 5.8 u 
This may be ascribed either to an im- 
purity or to oxidative degradation of the 
rubber during extraction. 

The [], values of the polymer in ben- 
zene at 25.00°C In order to 
estimate the molecular weight M, we em- 
ployed the equation 


was 0.29 


Inlo = 5.02 x 10*A4°*, (1 


which indicated a viscosity average mo 
lecular weight of 13,900 for the polymer 
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Fig. 1. Comparison of the infra-red absorption spectra of benzene extracts of various 
fungi with the spectrum of purified rubber from H. brasiliensis 
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This equation was derived by W. Carter, 
R. Scott, and M. Magat for natural rub- 
ber in toluene (/). Since toluene and 


benzene have similar vu values for natural 
rubber, the equation was employed for 


the purpose of 


estimating molecular 
weight of the polymer in benzene. The 
molecular weight of the rubber is low; 
however, benzene would not extract 
polymer of high molecular weight—that 
is, gel rubber—even if it were present. 
\ better method of extraction is needed. 
Since this is a mixed collection, some spe- 
cies are probably contributing more than 
the average content of 1.7 percent rub- 
ber. 

An attempt was made to cure the soft, 
tacky, low-molecular-weight rubber using 
the “Peachy” cure and sulfur chloride. 
The cured products were of low moduli, 
and elongations did not exceed 200 per- 
cent. There was insufficient material for 
milling to incorporate curing agents, 

Rubber extracted from sporophores of 
L. deceptiva was similar to that obtained 
from the mixed species. It too was Cis- 
polyisoprene (Fig. 1). The rubber con- 
tent was low—0.16 percent on a dry 
weight basis. It was not characterized 
further, 

The rubber extracted from ascocarps 
of Peziza was much tougher than that 
from Lactarius. Solubility in benzene was 
very low and deposition of polymer on 
the salt cakes was not uniform. Satisfac- 
tory films were not obtained, but the in- 
frared spectrum (Fig. 1) suggests that 
this rubber is also cis-polyisoprene 

Fungi belonging to two of the major 
classes of fungi, Ascomycetes and Basi- 
diomycetes, are able to synthesize rubber 
as cis-polyisoprene. Since fungi, phylo- 
genetically, were derived from algae 
that is, they are degenerate forms with 
loss of chlorophyll—the probability of 
rubber synthesis by species of this phylum 
is implied. 

W. D. Srewart,* W. L. Wacuret,* 
J. J. Suteman, J. A. YANKo 
Re searc h Cente f B. F. Goodri« h 


Company, Brecksville, Ohiv 
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Arsenic Tribromide Immersion 
Liquids of High Index 
of Refraction 


Immersion liquids of high index of re- 
fraction containing arsenic tribromide as 
the solvent, prepared in recent years (/, 
2), have proved to be stable. In Table 1 
are given the starting materials and their 
relative proportions by weight used to 
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Table 1. Arsenic tribromide immersion liquids. 
Composition is given in relative proportions by 
weight. Dispersion is measured by the difference 
in index between the ¢ line of mercury (546 mu 
and the D line of sodium (589 mn). 


Disper- 


Compo- An, Time dn/dT ola 
" 2 
sition D 10 yr) (x 10%) Y 10-4 

6AsBr,, 2S, 

2As,S 2.00 2 1% 61 174 (1 
6AsBr,, 2Se 

2As.S,, 2.11 2 3 6 288 
12AsBr,, 1S 

7As.S. 2.07 1 2' 
6AsBr,, 2Se 

2As.S 2.04 2 3 
14AsBr,, 3S 

3As.S., 2HeS 1.99 1 3 6 173 
14AsBr,, 3S 

3As.S.,4HeS 2.01 3 
6AsBr,, 2S 

1Se, 2As.S 2.02 1 3% 6 195 
6AsBr,, 2S 

1Se, 2As.S 2.00 i) 3 
CH,I, 1.74 7 (4 88 (1) 


prepare the liquids, the indices of re- 


fraction of the liquids (np), the change 
in index of refraction with time (Anp 
10°°), and the temperature coefficients 


dn/dT 


liquids (3 


and dispersion of some of the 

Che liquids were prepared 
as described in an earlier paper (1). The 
disadvantages of the arsenic tribromide 
liquids have been listed in a more recent 
publication (2 

The liquid with an index of 2.11 is 
very viscous and dark red, but a thin film 
is light yellow. It is possible that even 
higher indices can be obtained with these 
mixtures. 

Rosert MeEyrowi!tTz 

U.S. | C7 ologi al Survey, 
Washington, D.C. 
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Mechanism of 
Antibody-Antigen Reaction 


Antiserums to yeast crystalline alcohol 
dehydrogenase (1) were produced in rab- 
bits by subcutaneous injections of 10 mg 
at weekly intervals. The antibody par- 
tially inhibited the activity of the en- 
zyme but did not inhibit liver alcohol 
dehydrogenase. The enzyme (antigen) 
reacted with the antibody to form a 
precipitate of antibody-antigen complex 
that nevertheless possessed enzymatic ac- 
tivity (2). Kinetic studies on the inhibi- 
tion of the enzyme activity with increas- 
ing increments of antiserum (3) led to 
the formulation of the following concept. 





When an antigen is first introduced 
into the body, it stimulates the forma- 
tion of specific antibodies to special sites 
on its surface that possess the necessary 
configuration. If it is still present in the 
body or is again introduced into the ani- 
mal at a time when antibodies are al- 
ready present in the circulation, it re- 
acts rapidly with these earlier antibodies 
to form an antibody-antigen complex 
complex 1). This complex, in which the 
configuration of the antigen and antibody 
are mutually altered, behaves as a new 
Spec ihc 


formed against the new sites of altered 


antigen. antibodies are then 
configuration. Similarly, if the antigen is 
still present in the body, or upon the 
introduction of the antigen for a third 
time, the earlier antibodies react with it 
to form complex I, which then reacts 
with its specific antibody to form com- 
plex II, and this in turn behaves as a new 
antigen with a newly altered antigenic 
surface. Complexes III and IV, and sub- 
sequently others, may be formed in like 
manner. This process presumably con- 
tinues with each introduction of the anti- 
gen until a stage is reached when the 
final complex ceases to be antigenic o1 
fails to differ antigenically from the im- 
mediately preceding complex 

The concept just developed represents 
no departure from already accepted prin- 
ciples of immunology and protein chem- 
istry. There are many examples of com- 
pounds, termed adjuvants, that act on 
some substances to influence their im- 
munological reactivity (4). Furthermore, 
a staphylococ« us toxin reacts with rabbit 
muscle extract to render it antigenic 
when it is injected into rabbits (5 

Proteins are capable of astonishing 
structural transformations. They can un- 
fold to expose new groups, hydrophilic 
or hydrophobic as the case may be, de- 
pending on the environment (6). It is 
therefore to be expected that the struc- 
tural configuration on the surface of the 
antibody-antigen complex must neces- 
sarily differ at certain sites from the 
original configurations of the individual 
antigen and antibody. It has already been 
shown that an antibody molecule does 
in fact increase in volume upon reacting 
with the antigen . Such an increase 
in volume is interpreted to signify an un- 
folding of the molecule with a structural 
modification of its surface configuration. 
The very fact that a precipitate is formed 
can readily be explained by the unfold- 
ing of both antibody and antigen so as 
to expose a large number of hydrophobic 
groups. 

In support of this concept, it has been 
possible to show the following (8 

1) The subcutaneous injection of a 
thoroughly washed antibody-antigen com- 
plex into rabbits produced antiserum that 
reacted more rapidly with the complex 


than with the enzyme antigen itself. This 
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reaction was measured by the rate of in- 
crease in turbidity and by the rate of 
inhibition of the enzymatic activity in 
each case, using the Beckman spectro- 
photometer at 340 mu. The complex was 
prepared in all instances at the equiva- 
lence point. After an incubation of anti- 
serum and antigen for 24 hours at 0°C, 
the mixture was centrifuged and washed 
three times with 5 ml of saline at 0°C. 

2 Table 
1) that one can absorb selectively and 
exhaustively with a particular complex 
and yet leave behind in the supernatant 
other antibodies that can react with the 
original antigen. Table 1 further shows 
that with one injection no antibody to 
a particular complex is detectable. With 
repeated injections, however, there is a 


It was also possible to show 


simultaneous rise in the amount of anti- 
body that reacts with the complex. 

3) Table 2 shows in addition that one 
can absorb in a similar manner with two 
types of complexes and still detect anti- 
bodies left behind that react only with 
the original antigen. Furthermore, Table 
2 shows that when absorption of anti- 
body was done with the original antigen 
alone, the amount of antibody that pre- 
cipitated was in accord with the sum of 
the antibody absorbed on the two com- 
plexes and that which was subsequently 
absorbed on the antigen. This indicated 
that the antigen formed a nucleus for the 
succeeding complexes, which in turn ab- 
sorbed their respective antibodies. 

According to this concept, the “uni- 
valent” or “incomplete” (9) antibody 
would have all the characteristics of an 
antibody to the complex. Furthermore, 
this concept readily explains certain 
anomalies recently observed in antibody- 
antigen reactions. It was reported that 


Table 2 


. Antiserums that are completely absorbed with one antigen-antibody complex 


may nevertheless contain antibody for a second antigen-antibody complex; the super- 
natant fluid then contains residual antibodies that are reactive only with the simple 
antigen. The numerical values indicated in the antiserum code refer to the number of 


subcutaneous weekly injections of 10 mg of antigen given before serum 


was obtained. 


Serums No. | and 2 were absorbed by successive additions (I to IV) of 0. 5 me of the first 
complex and 0.3 mg for each subsequent addition (V to VI) of the second complex. The 
first complex was prepared from a rabbit serum obtained after nine injections of antigen, 
and the second complex was prepared from a rabbit after five injections of antigen. Serums 
No. 3 to 5 were similarly absorbed by 1.0 mg and 0.6 mg of the first and second complex, 
respectively. The first complex used in the last three experiments was prepared from a 
rabbit serum obtained after five weekly injections of antigen, and the second complex was 
prepared from a rabbit serum obtained after two injections of antigen. The amount used 
for absorption was dictated by the total amount of antibody present. Incubation time was 
2 hours at 30°C, followed by 1 hour at 0°C at pH 8.25. The amount of antigen (enzyme 


precipitated when antigen in slight excess was subsequently added (VII 


was added alone as in column 10, 


, or when it 


was Calculated from the specific activity added minus 


the activity remaining in the supernatant. Normal serum was used as control 


Antibody absorbed (jg of protein/ml of antiserum 


Successive absorption (I to VII 


Antiserum First complex 


I II Ill IV 
1 (D-2 140 10 0 0 
2 (A’-5 100 90 60 0 
3 (A-2 670 195 0 
+ (A-3 80 195 0 
5 (F-7 1170 329 0 


Rh antiserums fractionated by the ele« 
trophoresis convection method showed a 
considerable loss of total precipitating 
antibody when each fraction was meas- 
ured separately. However, on recombina- 
tion of the fractions, there was complete 
recovery of the antibody (/0). It is ap- 
parent now that the different fractions 
contained limiting amounts of antibody 


to one or another 


complex. Conse- 


Table 1. Presence in antiserums of antibodies to crystalline alcohol dehydrogenase that 
react uniquely with the simple antigen after complete absorption with an antigen-anti- 
body complex. Antiserums were obtained from the same rabbit 1 week after the first, 
second, and third subcutaneous injections of 10 mg of enzyme as indicated in column 1. 
The complex used for the successive additions was prepared from the pooled serum of 
two rabbits, one receiving three and the other five weekly injections of 10 mg of enzyme. 
One milligram of complex was used for each successive absorption, and 0.06 mg of enzyme, 
representing a slight antigen (enzyme) excess, was used in the final step. Incubation time 


for each absorption was 24 hours at 0°C 


at pH 8.2. Normal rabbit serum was tested simul- 


taneously under the same conditions as the immune serum and consequently served as 


control. 


Antibody absorbed per milliliter of antiserum with successive additions 
(I to VI) of the same complex followed by 


Weekly 


injections 


addition of antigen (ug/ml 


Complex 
a Antigen 
I II III IV Vv VI 
Ist 0 0 240 
2nd 440 410 320 220 180 0 780 
ird 820 620 510 380 270 0 $40 


I criticize not by finding fault but by a new creation 
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Second : Antigen 

complex Antigen on alone 
Total 

Vv VI VII 

102 0 90 332 300 

156 0 118 524 580 

0 815 1680 1550 
160 1420 1855 
180 1460 3132 3120 


quently, only a portion of the antibody 


present in a fraction could be precipi 
tated under the circumstances. 

Victor A. NaJJAR 

Jean Fisuer 

Department of Pediatrics, Johns Hopkins 

University School of Medicine, and Johns 

Hopkins Hospital, Baltimore, Maryland 


References and Notes 


1. E. Racker, J. Biol. Chem. 148, 313 (1950 

2. E. G. Krebs and V. A. Najjar, J. Exptl. Med 
88, 569 (1948); A. A. Marucci and M. Mayer 
Arch. Biochem. and Biophys. 54, 330 (1955 

3. V. A. Najjar and J. Fisher, Bull. Johns Hop 
kins Hosp. 96, 165 (1955); J. Clin. Invest. 34 

954 (1955 Proc. Joint Pediat. Soc 1955 

p. 12 

W. W. C. Toply and G. S. Wilson, Principle 

of Bacteriology and Immunity, rev. G. 8. Wil- 

on and A. A. Miles (Arnold, London, ed. 3 

1946), vol. 1; W. C. Boyd, Fundamentals of 

Immunology (Interscience, New York, 1947 

K. Landsteiner and S. Simms, J]. Exptl. Med 

38, 127 (1923 

E. A. Burky, J, Allergy 5, 466 (1934 

6. F. H. Johnson, H. Eyring, M. J. Polissa: 
The Kinetic Basis of Molecular Biology (Wiles 
New York, 1954). 

7. D. H. Campbell and F. H. Johnson, J. An 
Chem. Soc. 6B, 725 (1946). 

8. This investigation was supported in part by 
research grant PHS, G-3289-C from the Divi- 
sion of Research Grants, National Institutes 
of Health, U.S. Public Health Service, and in 
part by the Committee on Problems in Alcohol 
of the National Research Council 

9. M. Heidelberger and F. E. Kendall, J. Exptl 
Med. 61, 563 (1935); M. Heidelberger, H. P 
Treffers, M. Mayer, ibid. 71, 271 (1940 

10. J. R. Cann et al., J. Immunol. 6B, 243 (1952 


22 July 1955 


MICHELANGELO 





Book Reviews 


The Biology of the Amphibia. Un- 
abridged republication of ed. 1. G. 
Kingsley Noble. Dover Publ., New 
York, 1955. 577 pp. Illus. $4.95. 


Through the interest of and training 
with that patron of science, Thomas Bar- 
bour, the thorough doctoral training of 
the master scientist, W. K. Gregory, and 
the sympathctic opportunity given by 
Mary C. Dickerson, Gladwyn Kingsley 
Noble began an illustrious career of re- 
search, giving his chief attention to am- 
phibians. Being essentially a laboratory 
scientist in a muscum environment, the 
museum yiclded him rich materials and 
a wonderful library of exceptional biblio- 
graphic value, whose staff and his own 
youthful assistants rendered much help. 

By 1906 when Samucl J. Holmes 
brought out his Biology of the Frog the 
literature had become considerable but 
in 1931 (the first edition of this work) 
it was immense. In my opinion the ref- 
erences at the end of each chapter are 
one of its greatest merits. So much ink 
has not been expended on any vertebrate 
form outside man or has been used so 
extensively in biological classes as on the 
frog or amphibians. From 1906 to 1931 
the work by Ilolmes in several editions 
served this purpose either as a textbook 
or as collateral reading. The coming of 
Noble’s wider text, including salaman- 
ders, largely displaced this splendid work 
of Holmes. 

I am glad te see a reissue of Noble’s 
very uscful work. In the immediate past 
several people have asked where they 
could secure a copy of the original text 
I shall not review the various chapter 
topics, which are much the same as those 
of Holmes but far more extended. We 
have no comparable text for turtles, 
snakes, or lizards. 

Fifty years ago I used Ecker and Wie- 
dersheim, G. A. Boulenger’s Tailless 
Batrachia of Europe, Gadow’s Cam- 
bridge Natural Ilistory volume, and sev- 
eral more, but few emphasized the sala- 
manders as Noble does. By 1931 a simply 
written, comprehensive volume was much 
needed, and this work supplied the need. 
Few could have done this review of the 
literature without the peculiar American 
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Museum setup of efficient help. No work 
has appeared to replace it, and a reprint 
is in order. If after a quarter of a century 
it is to be reissued it must be a useful 
book of exceptional merit. 

Avsert H. WricHt 
Professor Emeritus of Zoology, 
Cornell University 


Actions of Radiations on Living Cells. 
D. E. Lea. Cambridge Univ. Press, 
New York, ed. 2, 1955. 430 pp. Illus. + 

50. 





plates. 


This book, a classic in its field, has 
been out of print for some time, and those 
who must refer to it will be glad to know 
that it is once again available. The re- 
visions consist of some minor textual 
changes, together with 11 pages of notes 
and 32 additional references, that the 
author, before his untimely death, had 
made as annotations in his personal copy. 
The work has therefore in no real sense 
been brought up to date, and workers 
who want a more recent and extensive 
treatment of the subject should refer in- 
stcad to the two parts of Radiation Biol- 
ogy, volume I, edited by A. Hollaender 

McGraw-Hill, 1954).—B.G. 


Catalogue of the Type Specimens of 
Microlcpidoptera in the British Mu- 
seum (Natural History) Described by 
Edward Meyrick. vols. I and IT. J. F. 
Gates Clarke. British Museum of Natu- 
ral History, London, 1955. Illus. vii + 
332 pp. and 531 pp. £3 and £6. 


Most of us dream at times of bringing 
order into whole vast fields of human 
knowledge, but few of us have the energy, 
persistence, or even the proper circum- 
stances actually to do any such thing. 
We can only admire, envy, or marvel at 
those who do, Gates Clarke, in the pro- 
jected six volumes of Meyrick’s type 
specimens, comes close to reorganizing 
the entire field of the taxonomy of the 
microlepidoptera. Of this work two vol- 
umes are at hand, the third is partially 





in press, and the remaining three are ex- 
pected to appear during the next 5 years. 

Edward Meyrick (1854-1938), in a 
publishing lifetime of 64 years, described 
the incredible total of well over 14,200 
species of moths. One wonders if he ever 
slept! As might be expected with such 
an output, the work was not always as 
careful as might have been desired. The 
basic scheme of classification adopted by 
him was inadequate and artificial, and 
many of the characters of great taxo- 
nomic value to modern students of these 
moths were not even described by Mey- 
rick. Consequently, microlepidopterists 
have been faced for years with the enor- 
mous task of combing through this im- 
mense mass of literature and these in- 
numerable specimens to bring them into 
accord with present-day ideas and to or- 
ganize them so that a modern worker 
would at least know which of Meyrick’s 
species belonged to a group that he might 
have under consideration. Even to bring 
together the bibliographic citations for 
upward of 14,000 names would be a 
many-years task for most ordinary peo- 
ple. Clarke has done this as a mere intro- 
ductory list in the present work. It occu- 
pies the greater part of volume 1 of the 
series, along with discussions of Meyrick’s 
specimens, labeling, and _ classification. 
These latter discussions might well be 
made required reading for students of 
taxonomy, both plant and animal. 

Volume 2, treating the families Steno- 
midae, Xyloryctidae, and Copromorph- 
idae, may be taken as an example of the 
five main volumes of the Catalogue. This 
volume consists of 531 large octavo pages 
of which 263 are fine halftone plates 
illustrating the wings and genitalia of 
generally four species each. The remain- 
ing pages are text for each species, giving 
Clarke’s disposition of them, sometimes 
with brief excerpts from the original pub- 
lication, synonymy, designation of the 
type, and explanation of the figures in 
the accompanying plates. Glancing over 
plate after plate of these moths, one is at 
the same time impressed by both the 
monotonous similarity and the infinite 
variability of these delicate creatures. 
After seeing the variation that occurs in 
the pattern of even a single genus, one 
ceases to be surprised that the Lepidop- 
tera are the second largest group of liv- 
ing organisms in number of species. These 
illustrations are made from enlarged pho- 
tographs of expanded wings and micro- 
photographs of genitalia, usually in two 
views. Each of these represents a careful 
dissection done by Clarke himself. 

In the text are many hundreds of new 
combinations, needed to bring the greater 
number of the insects treated into line 
with modern taxonomic arrangements. 
An interesting difference between zoologi- 
cal and botanical practice in nomencla- 
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ture is brought out strikingly in this con- 
nection. In many cases new combinations 
are made for specific names originally 
proposed in wrong genera, which are 
then, even on the same page, reduced to 
synonymy under other species. This seems 
to be perfectly correct zoological prac- 
tice, but most botanists scrupulously 
avoid making unnecessary new combina- 
tions. Perhaps the bogey of adding to 
synonymy has been grossly overempha- 
sized by botanists, since this wholesale 
creation of new binomials does not seem 
to inconvenience the zoologists in the 
least. 

In sizing up the character and im- 
portance of this series, one may say that 
it seems to set the pattern for much of 
the most needed taxonomic work in both 
zoology and botany during the next cen- 
tury. 

F. R. Fosserc 
National Research Council 


Classical Electricity. and Magnetism. 
Wolfgang K. Panofsky and Melba 
Phillips. Addison-Wesley, Cambridge, 
Mass., 1955. xi+400 pp. Illus. $8.50. 


After teaching for a long time from 
notes and by a multitude of references, 
it is good to find in a single book material 
of which one can say, “This is written 
just about the way I would like to have 
it done.” No two teachers would agree in 
detail on what should be included in any 
textbook, but most will feel that this one 
contains a well-balanced assembly of top- 
ics for a graduate course. There is mate- 
rial on wave guides and cavities and 
material on scattering. Relativistic elec- 
trodynamics and the fields from a mov- 
ing charge are discussed at some length. 

The use of meter-kilogram-second units 
in a book having the stature of this one 
will speed their acceptance among physi- 
cists. Conformal mapping and_ the 
Schwarz transformation are treated too 
lightly to enable the student to work the 
assigned problems. A scaler magnetic 
potential that arises from conduction 
currents is defined, but another that 
arises from magnctization is also defined. 
The same symbol is used for both. A little 
maneuvering could show that the two are 
identical, but the student may well think 
that they are distinct. It has always been 
hard to find problems for an advanced 
electromagnetics course that are of just 
the right degree of difficulty; the present 
book does much to relieve that situation. 

The adverse criticisms are trifling ones. 
This is an excellent book that gives in one 
volume material that has been scattered 
throughout many books. 

Rosert H. WurrmMer 
Rensselaer Polytechnic Institute 
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Experimental Design and Its Statistical 
Basis. D. J. Finney. Univ. of Chicago 
Press, Chicago, Ill., 1955. xi+ 169 pp. 
$4.50. 


This book is in the series entitled “The 
Scientist’s Library: Biology and Medi- 
cine,” for which the editor’s specifications 
included emphasis on introductory con- 
cepts and problems, assumption of a 
“common level of scientific competence” 
among readers, and avoidance of popu- 
larization—not easy specifications to 
meet in the subject of this volume. The 
author had to write principally for those 
biologists and medical research workers, 
still numerous, who are unfamiliar with 
the past 30 years’ developments in the 
logic, and consequent practice, of ex- 
perimentation; therefore he had to risk 
revealing that much of his potential read- 
ers’ experimentation involves biased or 
inefficient designs and hazy inferences. 

Even if a reader starts with a concep- 
tion of statistics as some arithmetic for 
use after an experiment, he can hardly 
retain that notion after seeing this com- 
prehensive up-to-date presentation of 
principles with illustrations from a wide 
variety of experiments on animals and 
plants, in ficld and laboratory, and from 
human therapeutic trials. 

The author writes “in the hope of 
arousing interest,” and makes “no claim 
that the subject is easy, but only that 
those who will rid themselves of the fear 
of mathematics can understand much 
without using advanced mathematical 
techniques.” Ilis advice with reference 
to some sections—to pass over difficulties 
without struggling with them greatly— 
could well apply to any passages that 
are difficult on the first reading. 

One of the book’s virtues is that prob- 
ably no one will learn from it enough 
arithmetic to swell the multitude of mis- 
leading ¢’s and y?’s in current medical 
and biclogical literature—products of an 
unfortunate sequence in the development 
of modern statistics; namely, the dissemi- 
nation of arithmetical techniques before 
the emergence of experimental methods 
(such as strict randomization) that are 
essential to justify the arithmetic after 
an experiment. 

A good book stimulates one to suggest 
possible improvements, and here are 
three suggestions. 

1) Does not even a brief display of the 
arithmetic of x? and of t, early in an ex- 
position of experimental design, tend to 
orient the reader in an undesired direc- 
tion? 

2) Is not the justification of normal 
(Gaussian) curve methods—an admit- 
tedly uncomfortable but fundamental 
question—too brief? It is to be hoped 
that, as experimenters become more at 
hame with statistical thinking, they will 


raise this question insistently. An intro- 
ductory book could, perhaps, best antici- 
pate such inquiry by pointing out the dis- 
tinction between techniques of design 
(such as the Latin square and randomi- 
zation), which can be justified by well- 
known properties of our universe, and 
normal-curve techniques of analysis, 
which are justified for some phenomena 
by extensive experimentation and for 
others by little more than the statisti- 
cian’s analog of “clinical instinct.” 

3) The last sentence of the text rightly 
says that any biologist who has read the 
book will realize the need for a statistical 
spec ialist’s advice—a very desirable out- 
come; but one could wish for a few re- 
marks on problems met by a statistical 
consultant who continues to conduct his 
own experimental research. Such a per- 
son knows how constant must be the 
vigilance if bias is to be avoided that will 
render any statistical tests or estimates 
highly knows how 
scarce statisticians are compared with 
the myriads of researches that need sta- 
tistical aid throughout. He is faced with 
colleagues’ demands for statistical analy- 


questionable. He 


sis of their data, often prompted by jour- 
nal editors or arithmetically minded ref- 
erees who are willing to assume that an 
experiment was suitable for such treat- 
ment. 

On the other hand, he knows that 
many experiments, not suitable for sta- 
tistical arithmetic, have led toward the 
truth because the data have been pro- 
duced and assessed by a skilled and self- 
critical experimenter who has arrived at 
a cautious conclusion—statistical, it is 
true, but without the spurious definite- 
ness of a P value or a confidence limit. 

When a book tends to increase the de- 
mand for a scarce commodity, it would 
not be unfitting for it to give advice to 
those who wish to obtain the commodity 
but can obtain little or none of it. 

DonaLp MAINLAND 
New York University College 
of Medicine 


The World We Live In. Lincoln Barnett 
and editorial staff of Life. Time, Inc., 
New York, 1955. 304 pp. Illus. $13.50, 
regular ed.; $15.50 deluxe boxed ed. 


When the judges met in 1953 to select 
the winners of that year’s AAAS-George 
Westinghouse Science Writing awards, 
they unanimously voted a special citation 
to Life’s science department and Lincoln 
Barnett for the series of articles then 
appearing in Life, The World We Live 
In. 

The series has since been completed 
and is now available in book form. In 
1953 the judges considered the magazine 
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series “a distinguished example of science 
journalism.” So is the book. The 13 
chapters cover the physical history of the 
world, from the birth of the earth, and 
the universe of which it is a part, through 
geologic change and biological evolution, 
to the world of today with the varied 


life forms of its major climatic regions. 
In an introduction Vannevar Bush calls 
it a “lucid, interesting and withal accu- 
rate account of the world we live in. 
[it] will captivate the imagination of mil- 
lions of non-scientific people who would 
otherwise not concern themselves with 
its subject matter. No pains were spared 
to make it accurate. Many scientists were 
consulied and gave their best advice to 
make its statements true and accurate in 
scale. The result is a natural history in 
modern dress . . . which should delight 
as well as instruct a vast number of peo- 
ple.” 

Indeed many scientists were consulted, 
some 250 of them from the United States 
and other countries, plus a dozen and a 
half scientific institutions. 

The Jilus. in the bibliographic citation 
is a pale understatement of the scores and 
scores of excellent photographs and 
paintings. In black and white and in 
color, from a few square inches in size to 
double-page spreads, the illustrations are 
the heart of the book and its justification. 
The text explains, sometimes amplifies, 
and gives continuity. But the illustrations 
catch the eye first and will probably be 
turned to again and again after the text 
is read. 

The book is not only excellent science 
journalism but appears likely to become 
one of the most successful of all ventures 
in this field. Life 
400,000 requests for reprints of the maga- 


received more -than 


zine articles and reported an advance 
sale of approximately half a million 
copies of the book. The success is de- 
served, for the authors, photographers, 
painters, and publishers have done an ex- 


cellent job. D.W. 


Introductory Nuclear Physics. David 
Halliday. Wiley, New York; Chapman 
& Hall, London, ed. 2, 1955. ix + 493 
pp. Illus. $7.50. 


In a rapidly expanding field of re- 
search such as nuclear physics, textbooks 
must be frequently revised to include new 
information and new theoretical ideas. 
The second edition of Halliday’s book on 
nuclear physics, first published in 1950, 
has been substantially improved. The 
book is designed for an advanced under- 
graduate course and introduces the stu- 
dent to the entire field of nuclear physics. 
Shortened by 65 pages with the elimina- 
tion of much experimental detail and the 
frequent use of small type, the new 
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edition is made more valuable by the ex- 
tended treatment of theoretical ideas un- 
derlying nuclear physics. The experimen- 
tal information has been brought up to 
date, and the author has continued his 
practice of making many references to 
original articles. Thus the book is valu- 
able as a reference as well as a textbook. 
The author has included many good 
problems and has retained his easy in- 
formal style that makes the book a pleas- 
ure to read. 

Although a considerable familiarity 
with the basic ideas of atomic and nu- 
clear physics is assumed, a chapter on the 
elements of quantum mechanics has been 
added to allow a more thorough treat- 
ment of nuclear theory as the various 
problems arise. Several results of theory 
that were simply stated in the first edition 
are explained in greater detail in the text 
or in a series of appendixes treating as- 
pects of wave mechanics and other theo- 
retical problems. The subject of gamma 
radiation and internal conversion has, for 
example, been expanded from a few 
pages to a full chapter. 

Other new chapters are concerned with 
two-nucleon systems and the passage of 
charged particles and gamma _ rays 
through matter. The chapter on cosmic 
rays has been condensed and a new sec- 
tion has been added on subnuclear par- 
ticles. The chapters on detectors of nu- 
clear particles and accelerators, brought 
up to date in this edition, will be useful 
to beginning research students. 

WiiuaM B. FReTTER 
Department of Physics, 
University of California, Berkeley 


Radioisotopes in Biology and Agricul- 
ture: Principles and Practice. C. L. 
Comar. McGraw-Hill, New York-— 
London, 1955. xiii+481 pp. Illus. $9. 
There are now in existence many books 

covering applications of radioisotopes to 

biological studies. The inclusion of de- 
tails of typical experiments on large do- 
mestic animals and on plants and fertil- 
izers is the main feature that distinguishes 

Radioisotopes in Biology and Agriculture 

from other books in this field. For this 

reason it should be attractive to investiga- 
tors in agricultural biology. 

The sections dealing with general prin- 
ciples of radiotechniques are well organ- 
ized and presented with sufficient sim- 
plicity and clarity to be understandable 
to a beginner. The chapter entitled “Basic 
difficulties in tracer methodology” is es- 
pecially well presented and covers the 
problems of purification, radioactive de- 
composition, and isotope effects that 
should be emphasized to students in this 
field. 

One of the surprising features of this 





average-sized book is the amount and 
nature of the reference material. In- 
cluded are a glossary of terms in nuclear 
science, tables of solvent systems and re- 
agents for paper chromatography and for 
column chromatography, a table compar- 
ing various commercial filter papers, and 
a table listing various ion-exchange resins 
and their properties. The latter are ac- 
companied by discussions of principles 
and operation of chromatography. Al- 
though these excellent sections on chro- 
matography are intended to serve as 
handy reference sources, they may un- 
fortunately find little use, since few in- 
vestigators may think of referring to a text 
on radiotechniques for detailed informa- 
tion on chromatography. 

I was somewhat surprised to find that 
so few of the illustrating experiments 
presented deal with C'*, since it is the 
radioisotope most used in_ biological 
studies. 

Radioisotopes in Biology and Agricul- 
ture is an excellent book. To researchers 
in agriculture it offers something hitherto 
unavailable. As far as general biology is 
concerned it is now one of many good 
textbooks on radiotechniques 

SIDNEY UDENFRIEND 
National Institutes of Health 


New Books 


The Coast Salish of British Columbia 
Homer G. Barnett. Univ. of Oregon, 
Eugene, 1955. 320 pp. $5. 

Vector Analysis. Homer E. Newell, Jr 
McGraw-Hill, New York, 1955. 216 pp 
$5.50. 

The Geometry of Geodesics. Herbert 
Busemann. Academic Press, New York, 
1955. 422 pp. $9. 

Eléments de Mécanique Quantique. Ph 
Pluvinage. Masson, Paris, 1955. 547 pp. 
Broche, F. 4000; cartonné toile, F. 4600. 

Actions Chimiques et Biologiques des 
Radiations. M. Haissinsky, Ed. pt. 1, As- 
pects Physiques de la Radiobiologie: L. H 
Gray. pt. 2, Chimie des Radiations des 
Solutions Aqueuses. Aspects Actuels des 
Resultats Experimentaux: M. Lefort. pt. 
3, Modern Trends in Radiation-Biochem- 
istry; W. M. Dale. Masson, Paris, 1955 
254 pp. F. 2800. 

A Century of Progress in the Natural 
Sciences, 1853-1953. Published in celebra- 
tion of the centennial of the California 
Academy of Sciences. California Acad. of 
Sciences, San Francisco, 1955. 807 pp. 

Biochemistry and the Central Nervous 
System. Henry MclIlwain. Little, Brown, 
Boston, 1955. 272 pp. $9.50. 

An Introduction to Reactor Physics. D. 
J. Littler and J. F. Raffle. McGraw-Hill, 
New York; Pergamon, London, 1955. 196 
pp. $4.50. 

How to Make Cacti Flower. E. Lamb 
Pitman, New York, 1955. 80 pp. $1.95. 

Family and Fertility in Puerto Rico. A 
study of the lower income group. J. May- 
one Stycos. Columbia Univ. Press, New 
York, 1955. 332 pp. $6. 
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Scientific Meetings 


Religion in the Age of Science 


From the point of view of perhaps most 
theologians and scientists, it would seem 
unlikely that in the middle of the 20th 
century a group of reputable scientists 
and theologians would meet together, at 
least for any common professional busi- 
ness. And it might be considered improb- 
able that they should come to some 
common understanding of a positive re- 
lationship between theology and science, 
or that they should proceed to set up a 
joint program for the creative advance of 
religion hand in hand with science. Yet 
this seems to be what took place at the 
second summer Conference on Religion 
in the Age of Science, which was held on 
Star Island, off Portsmouth, N.H., during 
the week of 30 July to 6 August. 

At the end of the week, conference 
leaders announced the establishment of 
the Institute on Religion in an Age of 
Science “to promote creative efforts lead- 
ing to the formulation, in the light of 
contemporary knowledge, of more effec- 
tive doctrines and practices for human 
welfare.” The following 22 persons, who 
were leading contributors to the thinking 
of the conferences, were elected to the 
coverning board of the institute: Carl 
Bihldorff, First Parish, Brookline, Mass.; 
Edwin P. Booth, Boston University, 
president; Marion J. Bradshaw, Bangor 
Theological School; Ralph W. Burhoe, 
American Academy of Arts and Sciences, 
Karl W. Deutsch, 
Massachusetts Institute of Technology; 
Alfred E. 
cago; Philipp Frank, Harvard University; 
Dana McL. Greeley, Arlington Street 
Church, Boston, Mass.; Gerald Holton, 
Harvard University; Roy G. Hoskins, 
Office of Naval Research, Boston, Mass.; 
A. G. Huntsman, University of Toronto; 
Edwin C. Kemble, Harvard University; 
Henry Margenau, Yale University; M. F. 
Ashley Montagu, Princeton, N.J.; Henry 
A. Murray, Harvard University; Henry 
3ayard Phillips, emeritus, Massachusetts 
Institute of Technology; Lyman V. Rut- 
ledge, Community Church, Dublin, N.H.; 
Paul E. Sabine, Colorado Springs, Colo.; 
Harlow Shapley, Harvard University; B. 
F. Skinner, Harvard University; George 
Wald, Harvard University; and Henry N. 
Wieman, emeritus, University of Chi- 


secretary-treasurer; 


Emerson, University of Chi- 


cago. 
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In this list there are what William 
James designated “tough-minded” or 
hardboiled scientists, including leaders of 
such seemingly unlikely sources for re- 
ligious sympathy as the logical positivists, 
evolutionists, and behaviorists. One may 
expect to read occasionally of a scientist 
who says something in favor of religion, 
although he seldom if ever says that his 
science offers much real help for it. And 
one may expect also to read of the efforts 
to support religion by those usually sin- 
cere defenders of a faith who come up 
with superficially plausible arguments in 
scientific jargon that for the most part 
fall down when they are examined by 
more competent scientists or by good 
common sense and that are often not 
even felt pertinent by the more sophisti- 
cated religious scholars; these arguments 
run from claims that scientific evidence 
supports the idea that the sun stood still 
to claims of evidence for spiritual beings 
However, one does not often expect to 
read that leaders of those scientific and 
philosophical schools that are most often 
held aloft by religionists and humanists 
as the “materialism,” 
“mechanism,” and other spiritual de- 


incarnation of 


mons are seriously involved intellectually 
in religion. In a brief report for Science 
there is not space to explain the equally 
although on different grounds) anoma- 
lous position of the theologians in this 
institute. 

But the unexpected has happened. In 
this age when the unsplittable has been 
split, we find the beginning of the fusing 
of the seemingly irreparable split between 
the domains of our knowledge of “‘values” 
and our knowledge of “facts.” There was 
at this conference a genuine meeting of 
minds that bids fair to let theology down 
from the embarrassing hook that has held 
it up and out of contact with the world 
of reality as pictured by science. At the 
same time, science is brought into a more 
creative relationship with problems of 
human destiny at a level “higher” than 
that usually designated as material. Per- 
haps the following quotation {om the in- 
stitute’s statement of purpose will give 
some idea of what is afoot: 

“The program of the Institute pro- 
ceeds in the faith that there is no wall 
isolating any department of human un- 
derstanding, and that, therefore, any doc- 
trite of human salvation cannot success- 


fully be separated from the realities pic- 
tured by science. We believe that science 
provides rich new insights into the prob- 
lems of human welfare and offers the 
possibility of a reformulation of the doc- 
trines about the nature of man and about 
the nature of that in which he lives and 
moves and has his being. We think any 
scientifically substantiated notions may 
command wider acceptance and provide 
more effective programs of living for both 
the individual and society. We believe 
that any department of human know/l- 
edge may yield important contributions, 
including the physical, biological, and 
psychological sciences, as well as all fields 
of scholarship and interpretation of hu- 
man culture. 

“We suspect that, in this search for a 
clear and modern statement of human 
values, much of what has been revealed 
by the great religious teachers of the past 
will stand forth in new brightness and 
detail, although we welcome any clearing 
away of misunderstandings or inadequate 
doctrines about the nature of reality and 
values. Certainly, for our times as for 
any time in the past, it seems that the 
first and most important task of man is 
to discover the highest values of his own 
nature and to orient himself properly 
with respect to the requirements placed 
upon his development by the complex 
and many-dimensioned cosmos.” 

These purposes and understandings 
were subscribed to fully as much by the 
theologians and clergymen as by the sci- 
entists at the conference, whose approxi- 
mately 200 members came from 26 states 
and Canada and included 2 or 3 dozen 
who are professionally engaged in scien- 
tific work and an equivalent number who 
are professionally engaged in religious 
work, as well as laymen of various back- 
grounds. Included were persons of 15 dif- 
ferent Christian denominations and two 
non-Christian faiths. Representative of 
the degree to which the theologians con- 
curred with the scientists about the na- 
ture of knowledge was the statement by 
Edwin P. Booth, professor of historical 
theology at Boston University and a co- 
founder of the conference, who said, “I 
do not believe there is a_ revelational 
knowledge and a rational knowledge 
There is no division of knowledge. Sci- 
ence and religion are of the same great 
pattern, aspects of man’s knowledge ap- 
plied to different areas of his life.” 

Henry Nelson Wieman said, “It will 
be a great gain for religion to recognize 
that no knowledge is possible outside the 
world of time, space, and process. When 
this truth is recognized and adopted by 
religion it will be saved from innumer- 
able illusions, phantasies, and wild aber- 
rations which have driven thousands to 
disaster.” These are not the words of a 
scientist but of a man who was for many 
years a teacher and formulator of the 





philosophy of religion in the Federated 
Theological Faculty of the University of 
Chicago. 

Perhaps even more unusual are the 
following statements of Wieman, which 
sound as though they could have come 
from the pages of some logical empiri- 
cist: “We know that every instance of 
knowledge is a proposition about some 
process going on in the temporal world. 
To be sure, pure mathematics is not about 
any process; but mathematics cannot give 
us knowledge of any actuality until it is 
applied to the world of process, other- 
wise called the world of events or hap- 
penings or temporality. Any alleged 
knowledge about 2n actuality transcend- 
ing the temporal world is mistaken. One 
can have beliefs and can speculate about 
alleged realities which transcend the tem- 
poral world. But one can have no knowl- 
edge of such Being.” 

The conferees agreed pretty generally 
also on what they meant by religion. Psy- 
chologist Murray joined theologian Wie- 
man in defining religion not in terms of 
any particular system of beliefs or con- 
cepts but in terms of a problem to be 
answered: what is the sphere of most 
concern for man? This is at once a ques- 
tion of fact and of value, and value thus 
becomes a special class of fact. Zoologist 
Emerson joined these two men in assert- 
ing that it is quite obvious that science 
has succeeded in discovering elements of 
the “optimal conditions for living.” 
Emerson put forth his concept of homeo- 
stasis, “emerging from physiology and 
applicable to social science,” as “a cri- 
terion for moral judgment that is meas- 
urable and applicable. It is a concept 
that enables man to understand ethical 
values through scientific inquiry and re- 
search.” 

What in fact are optimal conditions or 
highest objectives of life were in general 
considered to be questions to be an- 
swered not only by instinct, intuition, and 
cultural traditions, but also, at a new 
and more rapid evolutionary rate, by sci- 
entific research. The question of ultimate 
values or ends (as contrasted with means) 
such as why is life good or desirable, why 
should man seek optimal conditions, and 
so forth, was no more disturbing to the 
conference than questions of ultimate 
facts about anything—these ultimates all 
seemed to lie beyond the reach of the 
biggest telescopes and the most advanced 
methods of discovering the structure of 
the universe, as part of that seemingly 
inexhaustible mystery that it is our lot 
to explore. 

With this common base concerning the 
nature of knowledge and religion, the 
conference proceeded toward the sketch- 
ing of doctrines about (i) the nature of 
creation or that from which and in which 
man has his being, (ii) the nature of 
man, and (iii) some consequent elements 
of a program for human welfare. While 
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there was great care not to violate the 
well-established elements of scientific 
knowledge, the perspective of the con- 
ference was not limited to the rather 
mundane and limited problems where 
science offers succor to man in the most 
obvious ways; instead, it was extended 
over the larger perspectives that are com- 
mon in religious ideas. 





The process of creation or evolution 
was set forth in a thoroughly scientific 
way by men quite familiar with it—men 
such as astronomer Shapley, biologists 
Emerson and Huntsman, anthropologist 
Montagu, and psychologist Murray. But 
they went further than the scientist goes 
ordinarily to cover the purposes of inter- 
preting the restricted field of relation- 
ships between the theoretical framework 
of some special area of the natural sci- 
ences and the observed phenomena. They 
sought to find how this new picture of the 
nature of creation could be useful from 
the religious point of view, or, in what 
way the picture is particularly signficant 
for man’s hopes and for guiding human 
conduct. Since this report cannot go into 
detail on each of the contributions, read- 
ers are referred to the paper in The Sci- 
entific Monthly [73, 67 (1954)], “Dy- 
namic homeostasis, a unifying principle 
in organic, social, and ethical evolution” 
by Alfred E. Emerson, for a sample of 
the kind of approach that was made to 
develop elements of a modern religion in 
the light of science. 

Racpu W. BuRHOE 
Boston, Massachusetts 


Theoretical Physics 


A colloquium on theoretical physics 
was held at the Canadian National Re- 
search Council in Ottawa 9 to 17 June 
1955 in honor of P. A. M. Dirac, who 
was to visit the Division of Pure Physics 
of the council last summer. Unfortu- 
nately, owing to illness, Dirac’s visit was 
delayed until July and August; hence 
he could not be present at the meeting. 
However, the occasion provided a major 
landmark in the organization of physics 
teaching and research in Canada _ by 
bringing together for the first time al- 
most all Canadian theoretical physicists 
and many of the experimental physicists 
for the discussion and presentation of 
their research and for meeting visiting 
physicists from all parts of the United 
States. 

The success of the meeting was not 
only a tribute to the principal organizer, 
G. Herzberg, but was also an indication 
of the importance that meetings and dis- 
cussions must play in theoretical physics, 
particularly in Canada where the great 
distances make it difficult to visit between 
universities during the academic year. If 
Canadian physics is not to suffer through 
work in isolation, it is very important that 





a colloquium or a summer school or some 
similar occasion should be arranged an- 
nually. This need was noted at a business 
meeting held during the colloquium, 
where it was decided to ask the Canadian 
Association of Physics to form a theoreti- 
cal section. It was recognized, however, 
that the problems involved can be solved 
only with the cooperation of other scien- 
tists, and it is a good sign that the Na- 
ional Research Council was the author- 
ity that provided the support necessary 
for the colloquium last June. 

The invited speakers included S. Chan- 
drasekhar who gave a series of five 
lectures on problems of stability and tur- 
bulence in hydrodynamics and hydro- 
magnetics. His lectures on stablity were 
concerned mainly with the development 
of a theory to describe the onset of ther- 
mal instability in a layer of fluid heated 
below when it is subject to rotation 
and/or a magnetic field. The theoretical 
predictions were confirmed by the experi- 
ments of D. Fultz and Y. Nakagawa. In 
his lectures on turbulence, Chandrasekhar 
described his work in developing a de- 
ductive theory of turbulence using the 
similarity principles of Kolmogoroff. His 
final lecture presented a theory of hydro- 
magnetic turbulence and described its 
bearing on the character of the interstel- 
lar magnetic field and on Fermi’s ideas 
on the origin of cosmic rays. 

Three lectures were given by H. A. 
3ethe on the scattering of pi-mesons. He 
showed how the main properties of the 
meson-nucleon system could be deduced 
from experiment and gave an account of 
recent attempts by Chew and Low to re- 
late meson field theory to the observed 
experimental results, A comprehensive 
survey of nucleon-nucleon scattering was 
given by G. Breit in a series of three lec- 
tures. This survey included a careful 
analysis of the experimental data and a 
discussion of its interpretation in terms of 
interactions between two nucleons. Other 
invited speakers included W. A. Watson 
on the theory of liquid helium, G. M. 
Volkoff on the Bohr-Mottelson model of 
the nucleus, R. J. Eden on the Brueckner 
many-body method in nuclear structure, 
G. Wentzel on rotational states of nuclei, 
and V. Weisskopf, who lectured on nu- 
clear reactions, on the neutron-proton 
mass difference, and on his work with K. 
Gottfried on an independent particle 
model of the nucleus using a nonspheri- 
cal potential. 

R. J. Even 
Manchester University, England 


Meeting Notes 


®The 12th annual Conference on Pro- 
tein Metabolism, which is sponsored by 
the Bureau of Biological Research of 
Rutgers University, will be held 27-28 
Jan. The subtitle for the conference is 
“Amino acid supplementation.” 
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ON THE 


NATURE 


OF 
MAN 


An Essay on Primitive Philosophy —y A RE 


by DAGOBERT D. RUNES 


HIs new work, from the pen of the well-known philosopher, is offered as an attempt 
to define the borderlines of human thinking and social attitude. Dr. Runes, in his search 


for real verities and true humanity, takes the reader on an arduous voyage through the 


depths of the mind. 


RANDOM OPINIONS OF “LETTERS TO MY SON”, 
a previous book by Dr. Runes. 


“Letters to my Son has given me great delight. 
We both travel on the same path, to bring to man- 
kind a deeply ethical, deeply spiritual consciousness, 
with the purpose of leading the people back from 
the mentality of indifference in which they are liv- 
ing, to a new and higher manner of thinking.” 


—Albert Schweitzer 


“A brilliant, succinct, forward, intelligent pro- 
nouncement and treatise, written with the quietness 
born of inner maturity and enhanced with philo- 
sophic understanding.” 


—The Psychiatric Quarterly 


“Tt is a lovable book, written by a well-l:nown 
author and editor of numerous works. Fresh and 
original, the letters are most readable. The words 
of the author seem to have come out of the depth of 
the truth... . It is the philosophy of life which he 
has unfolded for the readers.” 


—Indian Librarian 
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ABOUT THE AUTHOR: 


Dagobert D. Runes, received his Doc 
tor of Philosophy degree from the Univer 
sity of Vienna. He is author and editor 
of numerous books and other publ cations, 


Among the 
many scientific journals he has edited 
are: Journal of Aesthetics, Philosophic 
ibstracts, The Modern Thinker. We is 
the former director of the Institute for 
Advanced Education 


“Well written, and the expressed opinions are 
closely akin to those I hold.” 


~Albert Einstein 


“The originality and vitality of this book cannot 
be grasped through random quotations of the inter- 
pretation of a review, but rather through the careful 
reading of the book itself. In form the ‘letters’ are 
poetic and contain something of the spirit of the 
prophetic books of the Bible. . . . One cannot 
read the book without sensing the author's feeling 
of at-homeness in the universe and his appreciation 
of the world of nature, the beauty and wisdom of 
the order and intricacy of the life processes about 
us and within us.” 


—Saturday Review 
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PHILOSOPHICAL LIBRARY, Publishers | 
15 East 40th St., Desk Z, New York 16, N. Y. | 
Please send me copies of “On the Nature 
of Man” by Dagobert D. Runes, Ph.D. at $3.00 per copy. | 
I enclose remittance to expedite shipment. | 
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Address | 
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The speakers and their topics are as 


Edmund S. Nasset of the Uni- 
versity of Rochester, “Essential amino 
acids and nitrogen balance’; Conrad A. 
Elvehjem of the University of Wisconsin, 
“The effects of amino acid imbalance on 
maintenance and growth”; Leon L. Mil- 
ler of the University of Rochester, 
“Amino acid metabolism in the perfused 
liver”; Paul Gyérgy of the University of 
Pennsylvania, “The liver in protein nu- 
trition’; L. Emmett Holt, Jr., of New 
York University, “The amino acid pat- 
tern for children in health and in dis- 
’; James B. Allison of Rutgers Uni- 
versity, “Supplementation with methi- 
onine.”’ All those interested in attending 


follows: 


ease’ 


should write for registration blanks to 
William H. Cole, Rutgers University, 
New Brunswick, N.J. 

@The tenth annual Symposium on 
Fundamental Cancer Research will be 
held 29-31 Mar. at the University of 
Texas M. D. Anderson Hospital and 
Tumor Institute in the Texas Medical 
Center, Houston. A panel discussion on 
“Nucleic acid metabolism in tumors” 
will be under the direction of Van R. 
Potter, professor of oncology at the Uni- 
of Wisconsin Medical School. 
Darrell Ward, department of biochem- 
istry, M. D. Anderson Hospital, is in 
charge of the reports on recent develop- 


versity 


ments in cancer research. Grant Taylor, 
dean of the University of Texas Post- 
graduate School of Medicine, is general 
chairman of the symposium. 


®@ The American Public Health Associa- 
tion’s 83rd annual meeting, which took 
place in Kansas City, Mo., 14-18 Nov., 
gave public health practitioners on in- 
state, and local 
levels, “new perspective which should be 


ternational, national, 


invaluable in future program planning,” 
according to Reginald M. Atwater, ex- 
ecutive secretary of the association. The 
meeting, which was held in conjunction 
with meetings of 40 related organizations, 
was attended by 3501 public health work- 
ers from public and voluntary agencies 
and institutions in this country and 
abroad. Those att vding the sessions 
were brought up to d on developments 
in the field by a display of 65 scientific 
exhibits and 82 technical exhibits. 

The theme of the meeting, “Where are 
we going in public health?” was de- 
veloped in two symposium sessions as 
well as in smaller meetings that were de- 
voted to the present status and future 
trends of 
health. The discussions pointed up men- 
tal health and care of the chronically ill 
as major problems of the future that 
undoubtedly will be emphasized during 


many specialized areas of 


the association’s 84th annual meeting in 
Atlantic City, Ma 12—16 Nov. 1956. 


Of special interest was an address by 
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former President Harry S. Truman in 
connection with presentation of the 
Albert D. Lasker awards of the APHA. 
Another feature was a symposium on 
practical experience with the Salk polio 
vaccine in which many of the key figures 
in the development and utilization of the 
vaccine participated, including Jonas E. 
Salk and Leonard A. Scheele. 

The association cited the following for 
the excellence of scientific exhibits: the 
Missouri Division of Health, the Divison 
of International Health of the U.S. Pub- 
lic Health Service together with the Pub- 
lic Health Division of the International 
Cooperation Administration, the Equita- 
ble Life Assurance Society of the United 
States, the U.S. Public Health Service, 
the Metropolitan Life Insurance Com- 
pany, the Canadian Department of Na- 
tional Health and Welfare, the American 
Dietetic Association, the National Sani- 
tation Foundation, the Pan American 
Sanitary Bureau, World Health Organi- 
zation, and the Health Insurance Plan of 
Greater New York. In addition, special 
recognition was given to a health-careers 
exhibit that was sponsored jointly by the 
National Health Council and the Equit- 
able Life Assurance Society of the United 
States. 


®A symposium on Perspectives in Ma- 
rine Biology will be held at the Univer- 
sity of California’s Scripps Institution of 
Oceanography 24-31 Mar. under the 
joint sponsorship of the Office of Naval 
Research and the Scripps Tustitution. 
The symposium has been officially ap- 
proved by the International Union of 
Biological Sciences. 

Discussion will center on potential de- 
rather 
than on past accomplishments. Among 
the participants will be the following: 
from abroad, E. Baldwin, C. Barigozzi, 
H. Barnes, C. Boquet, P. Dohrn, P. 
Drach, J. Hammerling, A. C. Hardy, S. 
K. Kon, R. Margalef, Y. Matsui, D. Mi- 
yadi, G. Montalenti, R. J. 
K. M. Rae, A. 


velopments in marine biology 


Pumphrey, 
Remane, R. Riedl, W. 
Rodhe, W. H. Thorpe, G. Thorson, V. 
and L. Tonolli, D. P. Wilson, C. M. 
Yonge, L. Zenkevitch, and E. Zeuthen; 
from the United States, D. I. Arnon, L. 
R. Blinks, F. A. Brown, T. H. Bullock, 
E. W. Caspari, E. S. Guzman Barron, A. 
D. Hasler, G. E. Hutchinson, V. L. Loos- 
anoff, D. Mazia, A. Novick, C. S. Pit- 
tendrigh, C. L. Prosser, L. Provasoli, D. 
L. Ray, A. C. Redfield, F. K. Skoog, S. 
Spiegelman, H. Staiger, R. Y. Stanier, 
A. Szent-Gyérgyi, L. Szilard, T. H. 
Waterman, W. Weiser, and P. Weiss. 
Accommodations are available for ap- 
proximately 25 additional participants. 
Some of these may be graduate students 
in biology, who may attend upon recom- 
mendation by the heads of their depart- 
ments and 


upon acceptance by the 





Scripps Institution; some financial sup- 
port will be made available to graduate 
students. 

The proceedings will be published by 
the University of California Press. Per- 
sons wishing to attend should write to: 
A. A. Buzzati-Traverso, Scripps Institu- 
tion of Oceanography, La Jolla, Calif. 


Forthcoming Events 


January 


26-27. Engineers Joint Council General 
Assembly, New York. (Engineering Man- 
power Commission, EJC, 29 West 39 St., 
New York 18.) 

26-27. Western Spectroscopy Assoc. 3rd 
annual, Berkeley, Calif. (J. W. Otvos, 
Shell Development Co., Emeryville, Calif. 

27-28. Conf. on Protein Metabolism, 
12th annual, New Brunswick, N.J. (W. H. 
Cole, Rutgers Univ., New Brunswick 

27-28. Western Soc. for Clinical Re- 
search, 9th annual, Carme!l-by-the-Sea, 
Calif. (A. J. Seaman, Univ. of Oregon 
Medical School, Portland 1. 

30-1. International Conf. on Fatigue in 
Aircraft Structures, New York, N.Y. (A. 
M. Freudenthal, 716 Engineering, Colum- 
bia Univ., New York 27. 

30-3. American Inst. of Electrical En- 
gineers, New York, N.Y. (N. S. Hibsh- 
man, AIEE, 33 W. 39 St., New York 18. 

31-3. American Soc. of Sugar Beet 
Technologists, 9th biennial conf., San 
Francisco, Calif. Western Beet Sugar 
Producers, Inc., 461. Market St., San 
Francisco 5. 

31-4. American Physical Soc., New 
York, N.Y. (K. K. Darrow, Columbia 
Univ., New York 27. 


February 


1. National Advisory Committee on 
Local Health Depts., 8th annual, New 
York. N.Y. (National Health Council 
1790 Broadway, New York 19.) 

1-2. Armour Research Foundation Mid- 
west Welding Conf., Chicago, Ill. (H 
Schwartzbart, Armour Research Founda- 
tion, Illinois Inst. of Technology, Chi- 
cago. 

1-3. Case Studies in Operations Re- 
search, Cleveland, Ohio. (Operations Re- 
search Group, Dept. of Engineering Ad- 
ministration, Case Inst. of Technology, 
10900 Euclid Ave., Cleveland 6.) 

2-3. National Symposium on Micro- 
wave Techniques, Philadelphia, Pa. (S. 
M. King, Inst. of Radio Engineers, 1 E. 
79 St., New York 21 

5-8. National Citizens’ Planning Conf., 
Washington, D.C. (Miss H. James, 901 
Union Trust Bldg., Washington 5.) 

9-10. Soc. of American Military En- 
gineers, annual, Chicago, Ill. (D. A. Sul- 
livan, 72 W. Adams St., Chicago 90.) 

13-17. American Soc. of Civil Engi- 
neers, Dallas, Tex. (ASCE, 33 W. 39 St., 
New York 18.) 

16-17. National Conf. on Transistor 
Circuits, 3rd, Philadelphia, Pa. (J. D. 
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Designed to furnish a foundation upon which more 
advanced studies may be based 


AN INTRODUCTION TO BOTANY 
By ARTHUR W. HAU PT, Univ. of California, Los Angeles 


McGraw-Hill Publications in the Botanical Sciences 

New Third Edition. 452 pages, $5.50 
This new book presents clearly and concisely such basic facts and 
principles concerning plants as are essential to an understanding of 
their structure, functions, life relations, and evolution. 
The various phases of the subject are in good balance and the emphasis 
is placed on the concept of plants as living things. Part I covers the 
morphology, physiology and ecology of seed plants, heredity, and 
evolution. Part II deals with the plant groups from algae to angio 
sperms, ending with an account of the plant life of the past. 
New material has been added on photosynthesis, respiration, vitamins, 
turgor movements, plant hormones, polarity, and photoperiodism. 
Descriptions of several new algae and fungi have been incorporated 
into this revision. Of special interest is the comparison of the newer 
system of classifying vascular plants with the old. There are also a 
number of ‘new illustrations, many of which are original. 


A Laboratory Manual containing simple, concise directions for numerous 
exercises has been revised and correlated with this new third edition. 

















OTHER IMPORTANT 
McGRAW-HILL BOOKS 
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HANDBOOK OF TROPICAL 
AQUARIUM FISHES 


By HERBERT R. AXELROD and 
LEONARD P. SCHULTZ 

704 pages, $10.00 

A standard guide filled with invaluable iden 
tification and reference data and a wealth of 
general information —sections on ichthyology, 
acquarium plants, diseases of fishes and their 
treatment. Over 600 illustrations—180 in full 
color. A book of everyday usefulness for 
tropical fish hobbyists, advanced collectors, 
ichthyologists, and members of the tropical 
fish trade. 


TROPICAL FISH AS A HOBBY 


By HERBERT R. AXELROD 

250 pages, $4.00 

A guide to selection, care, and breeding for 
those interested in tropical fish as a fascinat 
ing hobby. Beautifully illustrated this com 
prehensive handbook contains authoritative 
and helpful information on all the most 











popular varieties. 





MCGRAW-HILL BOOK COMPANY, INC 


330 WEST 42ND STREET 


NEW YORK i6. N. Y. 





Chapline, Remington Rand, Inc., 2300 W 
Allegheny Ave., Philadelphia 29. 

19-23. American Inst. of Mining and 
Metallurgical Engineers, New York, N.Y. 
(E. O. Kirkendall, AIME, 29 W. 39 St.., 
New York 18 

19-23. Soc. of Economic Geologists, 
New York, N.Y. (O. N. Rove, Union Car- 
bide and Carbon Corp., New York 17. 

20-22. American Educational Research 
Assoc., annual, Atlantic City, N.J. (F. W. 
Hubbard, AERA, 1201 16 St., NW, Wash- 
ington 6 

23-25. National Soc. of College Teach- 
ers of Education, Chicago, Ill. (C. A. 
Eggertsen, School of Education, Univ. of 
Michigan, Ann Arbor.) 

24-25. American Physical Soc. Houston, 
Tex. (K. K. Darrow, APS, Columbia 
Univ., New York 27.) 

26-29. American Inst. of Chemical En- 
gineers, Los Angeles, Calif. (F. J. Van 
Antwerpen, AIChE, 25 W. 45 St., New 
York 36.) 

28-29. Scintillation Counter Sympo- 
sium, 5th, Washington, D.C. (G. A. Mor- 
ton, RCA Laboratories, Princeton, N.J. 


March 


12-16. National Assoc. of Corrosion 
Engineers, 12th annual, New York, N. Y. 
(Secretary, NACE, Southern Standard 
Bidg., Houston 2, Tex.) 

14-17. National Science Teachers As- 
soc., Washington, D.C. (R. H. Carleton, 
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NSTA, 1201 16 St., NW, Washington 6 

15-16. Food Physics Symposium, Ist 
international, San Antonio, Tex. (C. W 
Smith, Southwest Research Inst., San 
Antonio 

15-17. American Orthopsychiatric As- 
soc., 33rd annual, New York, N.Y. (M 
F. Langer, AOA, 1790 Broadway, New 
York 19. 

15-17. American Physical Soc., Pitts- 
burgh, Pa. (K. K. Darrow, APS, Colum- 
bia Univ., New York 27. 

15-17. Kappa Delta Pi, annual, Still- 
water, Okla. (E. I. F. Williams, 238 E 
Perry St., Tiffin, Ohio. 

16-18. International Assoc. for Dental 
Research, St. Louis, Mo. (D. Y. Burrill, 
129 E. Broadway, Louisville 2, Ky. 

18-24. American Soc. of Photogram- 
metry, annual, joint meeting with Ameri- 
can Cong. on Surveying and Mapping, 
Washington, D.C. (ACSM-—ASP, Box 470, 
Washington 4.) 

19-22. American Acad. of General 


Practice Scientific Assembly, 8th annual, 


Washington, D.C. (AAGP, Broadway at 
34th, Kansas City 11, Mo 

19-22. Inst. of Radio Engineers Na- 
tional Convention, New York. (E. K. 
Gammett, IRE, 1 E. 79 St., New York 21.) 

19-23. American Soc. of Tool Engi- 
neers, Chicago, Ill. (H. C. Miller, Armour 
Research Foundation, 35, W. 33 St., Chi- 
cago 16.) 

21-22. National Health Forum, New 
York, N.Y. (T. G. Klumpp, National 


Health Council, 1790 Broadway, New 
York 19 

21-23. American Power Conf., 18th an- 
nual, Chicago, Ill R. A. Budenholzer, 
Illinois Inst. of Technology, Chicago 16 

21-24. American Astronomical So 
Columbus, Ohio. (J. A. Hynek, McMillin 
Observatory, Ohio State Univ., Columbus 
10. 

23-24. Eastern Psychological Assoc., 
Atlantic City, N.J. (G. G. Lane, Univ. of 
Delaware, Newark 

24-25. American Psychosomatic Soc., 
13th annual, Boston, Mass. (T. Lidz, APS, 
551 Madison Ave., New York 22 

24-31. Perspectives in Marine Biology, 
La Jolla, Calif. (A. A. Buzzati-Traverso, 
Scripps Institution of Oceanography, La 
Jolla. ) 

25-28. American Assoc. of Dental 
Schools, annual, St. Louis, Mo. (M. W. 
McCrea, 42 S. Greene St., Baltimore 1, 
Md.) 

25-29. American College Personnel As- 
soc., Washington, D.C. (Miss C. M. 
Northrup, Univ. of Denver, Denver, 
Colo.) 

28-3. Colioquium on Frontiers in Phys- 
ical Optics, Boston, Mass. (S. S. Ballard, 
Visibility Laboratory, Scripps Institution 
of Oceanography, San Diego 52, Calif.) 

29-31. Pennsylvania Acad. of Science, 
Indiana. (K. Dearolf, Public Museum and 
Art Gallery, Reading, Pa.) 


(See 16 Dec. issue for comprehensive list 
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Equipment News 


@ MULTICHANNEL ANALYZER that uses 
the gated method of operation is adapt- 
able to both coincidence and anticoinci- 
dence spectrum analysis. The instrument 
was developed for obtaining alpha, beta, 
or gamma pulse height analyses from 
samples with a wide range of activity lev- 
els. Sufficient stability is provided to per- 
mit 5-day runs on weak samples; short 
resolving times are available to permit 
the handling of hot samples. Resolving 
time for counts in the same channel is 500 
usec; over-all resolving time is 10 psec. 
The analyzer utilizes four-digit, electri- 
cally resettable registers and scale-of-ten 
glow transfer tubes. The servo regulated 
power supply and amplifier are designed 
for operation with either a scintillation 
spectrometer or a Frisch grid chamber. 
Two to five discriminator chassis, each 
providing ten channels, can be used. 
(Tracerlab, Inc., Dept. Sci., 130 High 
St., Boston 10, Mass. ) 


® IONIZING UNITs in strengths of 250, 500, 
and 1000 uc consist of strips of polonium 
mounted in stainless steel housing and 
are designed to be used to neutralize static 
electricity. Size of each unit is 2% by 7% 
by 7/32 in. (Nuclear Products Co., Dept. 
Sci, 10173 E. Rush St., El Monte, 
Calif. ) 


perhormance 


in Microscopy 


optimum resolving power and 
highest useful magnification 





plus 


permanent alignment — 
color and intensity controlled 
KOEHLER illumination 


in Photomicrography 


® WINDOWLESS FLOW COUNTER is an in- 
ternal sample counter that may be used 
for both Geiger and proportional count- 
ing of solid samples. A continuous flow of 
appropriate counting gas must be main- 
tained through the instrument. The phys- 
ical arrangement of the sample in the 
chamber makes it possible to achieve full 
2x geometry. The instrument is designed 
for counting alpha particles or low- 
energy betas from such isotopes as car- 
bon-14 and sulfur-35. (Packard Instru- 
ment Co., Dept. Sci., P.O. Box 428, 
LaGrange, III.) 


® X-RAY MOTION PICTURE EQUIPMENT de- 
signed by J. S. Watson and S. A. Wein- 
berg of the University of Rochester Medi- 
cal Center is being manufactured by the 
General Electric Co. The apparatus has 
been designed for use with conventional 
x-ray equipment; it can be used with 
either 16 or 35 mm film; speed range is 
334 to 30 frames/sec. An electronic trig- 
gering mechanism synchronizes the x-rays 
with the camera. (General Electric Co., 
X-ray Department, Dept. Sci., Milwau- 
kee, Wis.) 


™ MAGNETIC REFRIGERATOR that operates 
on the cyclic technique of magnetic cool- 
ing will maintain any temperature within 
the range of 1° to 0.25°K. The system 
consists of a paramagnetic salt and the 

















plus 
variable intensity, ratio 1:300 
for phase, darkfield, etc., or 


in Micro-Projection 





> 
COlho-Muminalty, Se 


- @ new era in illumination 
for the microscope 


Write for detailed catalog ORTHO No. 300-655 


Ales COLIN 





16th AND’ CAROLINA STS 
SAN FRANCISCO 19, CALIF 








reservoir to be cooled, suspended in an 
evacuated chamber that is immersed in 
a liquid helium bath. Operation is con- 
trolled entirely by external magnetic 
fields. (Arthur D. Little, Inc., Dept. Sci., 
30 Memorial Dr., Cambridge 42, Mass. 


M ANALYZER FOR LIGHT HYDROCARBON 
GASES under normal temperature and 
pressure, the Fracton, separates, identi- 
fies, collects, and measures the compo- 
nents and records data. The instrument 
operates by the method of absorption 
fractionation. Operation is largely auto- 
matic. Booklet 82. (Burrell Corp., Dept. 
Sci., 2223 Fifth Ave., Pittsburgh 19, Pa. 


® FINENESS TESTER that operates on the 
air permeability method is designed for 
use with Portland cement, pharmaceuti- 
cal powders, and other granular mate- 
rials. Bulletin 233. (Precision Scientific 
Co., Dept. Sci., 3737 W. Cortland St.. 
Chicago 47, Ill.) 


® MILLIPORE FILTERS are described in a 
new edition of the Millipore catalog. Re- 
tention, flow characteristics, solubility, 
chemical resistance, capillarity, and other 
properties are presented. Various micro- 
biological, microchemical, and micro- 
physical applications are reported. (Mil- 
lipore Filter Corp., Dept. Sci., Water- 


town 72, Mass. ) 








Z Zz 

/racerlab 
FIRST AND FOREMOST in the 
| ATOMIC field is expanding. 
Openings, at all levels, exist ir 
research, development and 
manufacturing for: 
ELECTRONIC ENGINEERS 
MECHANICAL ENGINEERS 
APPLICATION ENGINEERS 
NUCLEAR PHYSICISTS 
RADIOCHEMISTS 
IF you would like this 
opportunity to work in the 
nation’s newest industry, in 
this industry's newest plant, 
now under construction in 
suburban Boston, write in 


confidence to... 


Tacevla 


130 HIGH STREET, BOSTON 10, MASS. 
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GLASS ABSORPTION 
CELLS =" 


KLETT 





Makers of Complete Electrophoresis Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 

Co. 


ew York 














Klett Manufacturing 
179 East 87 Street, New York, 














AAAS SYMPOSIUM VOLUMES 


(6 x 9 inches, illustrated, clothbound) 


The Luminescence of Biological Systems. 


ae os On eee $7.00 
Advances in Experimental Caries Research. 

PEE xc sckices meesisceuntuene ves 6.75 
Antimetabolites and Cancer. 318 pages .... 5.75 
Fluoridation as a Public Health Measure. 

PO ED sha Veantwinchewpnsasdaces’ 2 4.50 
Sex in Microorganisms. 362 pages ........ 5.75 
Astronomical Photoelectric Photometry. 

PO ED arava tuccns us veut hedess sess 3.75 
The Present State of Physics. 271 pages .... 6.75 
Monomolecular Layers. 215 pages ........ 4.25 
Soviet Science. 115 pages ................ 1.25 
Industrial Science (paperbound). 152 pages 2.00 


(7% x 10% inches, double column, illus., cloth bound) 


Centennial. 320 pages ..............00.. 5.00 
Rickettsial Diseases of Man. 255 pages .... 6.25 
Mammary Tumors in Mice. 231 pages .... 3.50 
Approaches to Tumor Chemotherapy. 

Se ee eer ra bee eee 7.75 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
1025 Connecticut Avenue, NW, 
Washington 6, D.C. 

















Ready January 1956: — 
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The Dynamics of 
Living Protoplasm 


By L. V. HEILBRUNN 
University of Pennsylvania 
327 pp., illus., about $6.50 

THE LIVING CELL IS A COLLOIDAL ENGINE. This book shows how 
the engine works, and it offers explanations of such phenom- 
ena as muscular contraction, excitation, and cell division in 
terms of our knowledge of the colloid chemistry of protoplasm. 

Physiologists, pharmacologists, pathologists, and clinicians 
interested in basic protoplasmic mechanisms will find The 
Dynamics of Living Protoplasm a useful volume. It may also 
be read profitably by advanced students in biology either at 
the undergraduate or graduate level. 
CONTENTS: Introduction, Protoplasmic Viscos- 
ity, Protoplasmic Gels, The Electrochemistry of 
the Cell, The Surface Precipitation Reaction, Pro- 
toplasmic Clotting, Muscular Contraction, The 
Excitation of Nerve, Conduction and Transmis- 
sion, Cell Division, The Suppression of Cell Divi- 
sion, Stimulation and Anesthesia, The Colloidal 
Theory of Stimulation and Anesthesia, Cellular 
Homeostasis, Conclusion, Author and Subject 
Indexes. 


Blood Group Substances 


Their Chemistry and Immunochemistry 
By ELVIN A. KABAT 
Columbia University 


330 pp., illus., about $8.00 


IN THE AUTHOR’s own words, “the present volume is an attempt 
to bring together and to synthesize the existing information on 
the blood group substances as seen from the viewpoint of 
quantitative immunochemistry.” 

The preparation of this book was stimulated by the extra- 

ordinarily increased interest in and knowledge of blood groups 
witnessed during recent years. Immunochemistry, immunology, 
carbohydrate and protein chemistry, physical and thermody- 
namic chemistry, genetics, as well as clinical medicine, all 
contribute to this survey of blood group substances, and, 
in turn, investigations in these fields are benefiting from 
the newer knowledge of blood typing. 
CONTENTS: Introduction—The Human Blood 
Group Factors, Methods and Reagents Used in 
Testing for Blood Group Antibodies and Antigens, 
Sources of Blood Group Substances, Purification of 
Blood Group Substances, Chemical Composition 
and Properties of the Blood Group A, B, O (H) 
and Le* Preparations, Chemical and Immuno- 
chemical Characterization of the Blood Group 
Substances—Evidence of Purity, Immunochemical 
Similarities and Differences Among Blood Group 
Substances from Various Species, Some Features of 
the Structure of the Blood Group A, B, O (H) and 
Le* Substances, Antibodies to Blood Group Sub- 
stances and Their Biological Effects, Biological Ef- 
fects and Uses of Blood Group Substances—Ma- 
terials of Similar Chemical Composition, Author 
and Subject Indexes. 


Academic Press Inc. 

















125 East 23 Street 
New York 10, New York 
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BOOK MANUSCRIPTS INVITED 


Write for Free Booklet SC telling how we can _ publish 
your book. All subjects considered. New authors welcome 


VANTAGE PRESS, Inc. @ 120 W. 31 St., New York | 
In Calif.: 6253 Hollywood Blvd., Hollywood 28 


LABORATORY SERVICES 


Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 


Screening of compounds for insecticidal, fungicidal 


and bactericidal properties ® Biological evaluation 

and chemical determination of insecticides ® Peet- 

Grady and C.S.M.A. aerosol tests © Warfarin assays 
Write for price schedule 
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P.O. BOX 2059-V ° MADISON 1, WISCONSIN 
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Biclogicol, Nutritional, Toxicological Studies 
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48-14 33rd Street, Long Island City 1, N.Y. 
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the veterinarian 
to research” 


albino rats" 


HYPOPHYSECTOMIZED RATS 
*Descendants of the Sprague-Dawley 
and Wistar Strains 


HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 
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¢ HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
or further information write 
8159 South Spasiding Ave 
HORMONE ASSAY LABORATORIES, inc. © Chicago 29, til. 


Your assurance of the finest laboratory supplies 


scientific instruments, chemicals and glassblowing 


E. Machlett & Son * 220 E. 23rd St.* N. Y. 10, N.Y 















All AMINO ACIDS— natural, synthetic, unnatural, 


Rare Sugars, Biochemical Products, Reagents, New 
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7-8171 for complete price list. 

17 West GOth Street, 


BIOS LABORATORIES, INC. 17. ot Ob Sirecs, 
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Vow avacakle 


Adenosine Triphosphate (ATP); Amygdalin; Amyl- g Al 


ase: Animal Lecithin; Ascorbic Acid Oxidase; Bacl- 
tracin; BAL: Biotin, cryst.; Caffele Acid; Carotene, 
cryst.; Catalase; Cellulase; Chlorogenic Acid; Chorl- 


onic Gonadotropin; Circulatory Hormone; Colchi- 
cine; Cytidylic Acid; Cytochrome C; Dehydroascorbic 
Acid; Diacetoneamine; Dihydroxyacetone; Dithy- 
droxyphenylalanine (DOPA): Dipyridyl; Edestin; 
Emnlsin: Erythritol; N-Ethylpiperidine; Fibroin; 
Folic Acid; Galacturonic Acid; Gentistic Acid; Girard 
Reagents P and T; Gliadin; Glucose Pentaacetate; 
Giucuronie Acid; Glyceraldehyde; Glycerie Acid; 
Heparin; Hordenine; Hyaluronidase; Hydrindene; 
2-Hydroxyadipaldehyde; Humulon; Indan; Isoascor- 
bic Acid; Isopropylarterenol; Kojic Acid; Kynurenic 
Acid; Lanthionine; Lipase; Lysozyme; Lyxose; 
Malononitrile; Maltase; Melezitose; Mesobilirubino- 
gen: Muscle Adenylic Acid; p-Nitrophenylphosphate; 
Nucleoprotein; Orcinol; Pancreatin; Pantothenyl 
Alcohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyruvic Acid; Phloridzin; Phosphorylase; 
Piperin; Porphyrindine; Protamines; Protoporphy- © Smooth operating, non-creeping and vibration free 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; ® Variable speed control . . . 160 to 400 oscillations per minute 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; 
Salmine; Serine Phosphoric Acid; Spermidine; Sper- 
mine; Thioacetic Acid; Thiocytosine; Thyroxine; © Versatile for experimentation, research or production 
Trigonelline; Triphenyltetrazollum Chloride; Tripy- 
ridyl; Trypsinogen; Tyrosinase; Tyrothricin; nae (aes 
Urease; Uricase; Uridine; Vitellin; Xanthosine. 

Ask us for others! 





@ Precision built for continuous operation 


**F OB NEW BRUNSWICK, N. J 


Detailed information available upon request. 


NEW BRUNSWICK SCIENTIFIC CO. 


PRECISION LABORATORY APPARATUS 
P. ©. BOX 6OG + NEW BRUNSWICK, N. J. 







DELTA CHEMICAL WORKS, inc 


23 West 60th St. New York 23,N.Y. 
Telephone Plaza 7-6317 


























——THE LUMINESCENCE OF BIOLOGICAL SYSTEMS-—— 


A Symposium Volume of the American Association for the Advancement of Science 
Edited by Frank H. Johnson, Princeton University 


6 x 9 inches, 466 pages, 161 illustrations; author, genera and species, 
and subject indexes; bibliographies, clothbound 


Retail price $7.00 AAAS Members’ prepaid order price $6.00 


This volume includes papers presented by some thirty leading investigators at a conference on 
Luminescence in April 1954. Fundamental aspects of “cold light”—bioluminescence, fluorescence, phos- 
phorescence, and chemiluminescence—are considered in detail. The latest advances reported here em- 
phasize the general significance of researches in this field and point to problems that are a challenge 
for future work. The range of material critically examined extends from the purely physical through 
the biochemical and physical chemical to the purely physiological and ecological. In addition to chemi- 
cally defined systems in solution, a wide range of organisms are considered, including green plants, bac- 
teria, fungi. Cypridina, fireflies, Gonyaulaz and other dinoflagellates, and various higher animals. An 
important feature is a comprehensive survey and discussion of luminous organisms of Japan and the 
Far East. 





AAAS PUBLICATIONS 
1025 Connecticut Avenue, NW, Washington 6, D.C. 
English Agents: Bailey Bros. & Swinfen, Ltd., 46, St. Giles High Street, London, W.C.2 
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analytical 
balance 


THE AL-SI-CO‘) ANALYTICAL 
BALANCE is a rugged, grooved bearing 
balance, with an extruded aluminum 
cabinet. Many good features are incor- 
porated in this low cost balance, recom- 
mended for use by students and indus- 
trial laboratories. 


CAPACITY—200 grams on each pan. 
SENSITIVITY—O.1 milligram with full load. 


BEAM—Sawed from special aluminum and 
polished, 6/2 inches long. Black graduations 
with center zero and 10 milligram range, each 
side of center. 


KNIVES—Solid agate, triangular shape. 


BEARINGS AND CENTERING DEVICE — 
Agate bearings with grooved ends and flat cen- 
ter. End knives of beam are always seated in 
the grooved bearings, to prevent side-slip and 
injury to knives or bearings. 


RIDER CARRIER—Rider rod has two nickel- 
silver guide rails, and three oil-less bearings. 
One smooth motion carries rider over length 
of graduations. 


RELEASING MECHANISM—Fallaway type, 
with three point suspension for beam. 











PAN ARREST—I/ndependent of main release, 
controlled by a self-locking button. 


PANS—Stainless steel, 2'/ inches diameter. 


BOWS—WNickel-silver, 4 inches wide by 7% 
inches high inside. 


COLUMN—Brass, polished and lacquered. 


INDEX PLATE—Double type with pointer 
swinging above, instead of in front of the 
graduations. Pointer forms a continuous line 
with each graduation. Parallax is reduced. 


CABINET—Solid, extruded aluminum—not 
stamped or die cast—with upper part finished 
in bronze lacquer and lower part in hammer- 
tone. The smooth finish will not attract nor 
hold dust. Glass in top and sides. Counterpoised 
front sliding door. Removable rear sliding door. 
Dimensions: 17 inches high, 1634 inches wide, 
934 inches deep. 


BASE—A solid aluminum slab with all working 
mechanism attached to the underside. Circular 
level and leveling screws. 


2-444 
AL-SI-CO Analytical Balance 


PHIPPS ABIRDP, Ine. 


P MANUFACTURERS AND DISTRIBUTORS OF SCIENTIFIC EQUIPMENT 


eB 6TH & BYRD STREETS 


—- RICHMOND, VA. 

















MORE AND MORE LABORATORIES 


Rely on THOMAS 


CCIUUSE . 








You select from a 1736-page catalogue and supplement 
An encyclopedic reference source with factual, detailed descriptions. 


You deal with headquarters 


All orders filled promptly from one vast warehouse. 
Competent technological staff on call. 


You draw on large stocks 
Adequate stocks of 22,000 prepackaged items for immediate 
shipment. 
Widest assortments of Corning, Kimble and Coors items available 
from any single source. 


You save time and money 
Expediting unnecessary — 83% of orders shipped day received or 
day following. 
Accurate invoices and packing lists. 
Adequate packing which keeps breakage to less than 1/20 of 1%. 
Advance quotations unnecessary — one-price policy insures lowest 
prices to all buyers. 


You are assured of satisfaction 


Stocks carefully selected and continually inspected for dependable 
quality and satisfactory performance. 
Prompt refund for any item found unacceptable for any reason. 


ARTHUR H. THOMAS COMPANY 


a 


SPECIFICATION 


Liboralny Apparatus and Reagents 


WEST WASHINGTON SQUARE PHILADELPHIA 5, PA; 
Teletype Services: Western Union WUX and Bell System PH-72 








